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PATENT COMPLEXITIES IN GREAT BRITAIN. 
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factors in the issue Such a tendency, the Lord Chan 
cellor pointed out, defeated its own object; for where 
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tion of the patent might be found to be erroneous 
mulcted in heavy 
Lord 


Chancellor was constrained to make these comments 


found guilty of infringement, and be 


damages The particular case in which the 


vas in connection with improvements in the casting 


plates The court con- 


of the 
complicated, amount 


and trimming of stereotype 


tended that the specificatior original patent 


vas extremely voluminous and 
ng almost to the bulk of a treatise, in which there 


as infinite redundancy and repetitions, and constant 


references to illustrations which were somewhat dif 


ficult to follow It was a document which needed a 


prolonged and order that any 


vished to work out problems in this particu 


penetrating study in 
lar field of industry might know how to avoid all pos- 
sible risk of 
course of his remarks the 


infringement 
Lord Chancellor 
up such compli- 


In the 
pointed out that inventors who drew 
cated claims must run the risk of the whole patent’s 


being declared void by the court on the plea of am- 


biguity The framing of specifications in this man 
ner he declared to be an abuse of the law, and he 
checked, if the oc- 


process of declaring the 


gave the arning that it would be 
ceasion arose, by the simple 


patent invalid These timely remarks have been 


British commercial and manu- 
that 


appret ated by 
stablishments, and there is no doubt 
advantage will be taken to draw up specifications in a 


ore concise and lucid manner 





BPS. 


- 


Pr Beek Datel nh, 


MarcH 5, IgIo. 


ENGINEERING. 

The Chanute medal, founded by that celebrated en- 
gineer, Octave Chanute, and awarded by the Western 
Society of Engineers for the best paper presented dur- 
ing the year, has been given to Prof. Talbot; University 
of Illinois, for his paper entitled “Tests of Cast Iron 
and Reinforced Concrete Culvert Pipe,” which em- 
bodied results of a research extending over a number 
of years 

The Interstate Commerce Commission points with 
pardonable pride to the saving of life and limb which 
has resulted from the operation of the safety appli- 
ance law. In 1893 one out of every 349 men employed 
in car coupling was killed, and one in 13 was injured; 
whereas in 1908, one out of 983 was killed, and one 
out of 62 was injured—an increase in the factor of 
safety against death of 181.6, and against injury of 

In addition to the three dreadnought battleships 
which are being built for the Brazilian navy, the pro- 
gramme of construction includes ten destroyers of the 
staunch seagoing type being built by Messrs. Yarrow. 
Six are in commission and the seventh recently ex- 
ceeded her speed of 27 knots during trials on the 
Clyde, carrying a load of 100 tons. These vessels are 
240 feet long and they are propelled by twin recipro- 
cating engines of 8,000 horse-power. 

Bion J. Arnold has been appointed subway engineer 
for the city of Chicago, and it is probable that about 
nine miles of subway will be put under construction 
forthwith. The city has sufficient funds for this pur- 
pose from its accumulation from the street railway 
company’s dividends, and the street-car companies are 
bound to contribute $5,000,000. The first section will 
be built in the heart of the city, and will form the cen- 
ter from which later construction will radiate. 

There is much significance in the recent capture by 
the Germans of several big contracts in this country. 
The Rhenish-Westphalian works have contracted to 
build three more 10,000-horse-power turbines for the 
Niagara Fails power plants, which will make fifteen in 
all with a total horse-power of 150,000. Other German 
firms have obtained orders to build a series of large 
coke ovens for the Bethlehem Steel Company. The 
order includes 400 ovens with a capacity of 3,000 tons 
a day, and the cost will be about $4,500,000. 

There is much talk in the air about the construction 
of a 30,000-ton battleship for the United States navy, 
and its cause is to be found in the advent of the new 
and very powerful 14-inch gun, which recently under- 
went successful tests at Sandy Hook. If the 14-inch 
gun is to be installed, and the total number of guns is 
to remain the same as in the “Wyoming,” an increase 
in displacement becomes necessary. Indeed, it is 
questionable whether even a 30,000-ton ship could 
mount twelve 14-inch guns and give them adequate 
protection. 


Only those who have witnessed the great congestion 
on the present subway can understand the supreme 
satisfaction afforded by the determination of New York 
city’s very efficient Mayor and the Public Service Com- 
mission to build at once an additional system of sub- 
ways at a cost of $100,000,000. The routes include an 
entirely new north and south subway from the Bronx 
to the Battery by way of Lexington Avenue and Broad- 
way, and a subway in Brooklyn connecting the lines 
over the Williamsburg Bridge with the new Fourth 
Avenue route in Brooklyn, the latter to have elevated 
extensions to Fort Hamilton and Coney Island. 

The Federal authorities have approved of plans for 
the opening of the Delaware River to a navigable 
depth of 12 feet as far as the city of Trenton, and it is 
believed that the development of deep-water navigation 
farther inland will be only a question of time. In Eu- 
rope stupendous work of this character has been done. 
Manchester spent $80,035,000 on the 35-mile canal, 
which has made the city of Manchester a seaport; while 
Duisberg in Germany, 100 miles from the mouth of the 
Rhine, and Cologne, 150 miles from the sea, are both 
in free communication by water with the seaboard. 


Mr. George Gibbs, Chief Engineer of Electric Trac- 
tion of the Pennsylvania Tunnel and Terminal Rail- 
road, in a report made at the last session of the Inter- 
national Railway Congress gives some comparative fig- 
tres of economy of the West Jersey and Seashore Rail- 
way and the Long Island Railroad on lines that were 
formerly operated by steam. During 1908 the Long 
Island Railroad operated its electric line at 17.80 cents 
ber car mile as against a cost of 27.95 cents for steam 
train mileage. On the West Jersey and Seashore the 
costs were 20.46 cents for electric as against 22.30 cents 
for steam mileage. The relatively unfavorable results 
on the latter railway are accounted for mainly by the 
fact that stops were frequent on the steam service of 
the Long Island Railroad and the steam service there- 
re was costly; whereas on the West Jersey Road the 
average number of cars per steam train was twice that 
f the electric, and much of the service was express 
with few stops and therefore of an exceptionally eco- 
nemical character. 
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ELECTRICITY. 

The first Edison medal of the American Institute of 
Electrical Engineers was awarded to Prof. Elihu 
Thomson for his achievements in electricity, on the 
occasion of the anniversary dinner of the Institute. 
This medal was founded by friends of Mr. Edison, and 
is intended to commemorate his work. 


A remarkably long wireless transmission was re- 
cently recorded by the steamship “Tennessee,” five days 
out from Honolulu, which succeeded in catching a 
message from Table Bluff on the coast of California. 
The message was a weather report, which was after- 
ward verified by the Navy Department. The distance 
of transmission was 4,580 miles. 

A recent test of wireless telephony was made to 
show its value for transmitting music. Several selec- 
tions were sung in a transmitter at Park Avenue and 
Fortieth Street, New York, and were listened to by a 
group of newspaper men at the Metropolitan Tower 
At times the singing was very clear, but frequently it 
was impossible to hear anything but a confused blur 
ot sound. 

A portable transformer drying apparatus has been 
devised to dry out transformers that have become 
moist during shipment or storage. The apparatus con- 
sists of a furnace adapted to burn wood or charcoal. 
A current of air heated by the furnace is forced 
through the transformer by means of a blower driven 

The air, before reaching the 
through thicknesses of 
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blower, is filtered 
cheesecloth. 
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The telephones used on the steamship “Lusitania” 
are quite interesting. The induction coil, condenser, 
and bell of the instrument are inclosed in a small 
white enamel box, and the switch hook whith projects 
from one side is provided with agspecial reiaining de- 
vice to prevent the receiver from being knocked off 
by the motion of the ship. The receiver is allowed to 
rcck on the hook, otherwise the lever would lift and 
make a false connection when the ship was pitching 
and rolling. 

A recent number of the Electrical World describes 
a very interesting electrical installation on an Illinois 
farm. The power plant consists of a gas-producer in- 
stallation supplying a 25-horse-power two-cylinder gas 
engine, to which a 16-kilowatt 125-volt direct-current 
generator is belted. The engine also runs a pump 
which supplies an elevated water tank The current 
is used to light 150 lamps, which are used in the family 
residence and a tenant house, as well as in various 
barns, corn cribs, and other buildings. 


A new type of long-distance telephone was recently 
tested successfully over a circuit extending from New 
York ‘to Chicago, by way of Pittsburg,and return. The 
distance was 1,825 miles. The system, which is the 
invention of Dr. Tardieu of Arles, France, consists in 
raising the pitch of the message two octaves and a 
third by means of a combination of drums. At this 
high pitch the waves are sharp and short, and can be 
transmitted over a greater distance than is possible 
with the sound waves of ordinary conversation. At the 
receiver the pitch is again restored to normal. 


At a recent meeting of the Institute of Electrical 
Engineers in London a differential electric thermom- 
eter was described by Prof. J. A. Fleming. The ther- 
mometer consists of two large glass tubes, sealed air- 
tight at the top and bottom, and connected by a tube 
cf fine bore in which is a thread of colored water con- 
taining a bubble of air in the center. The strips whose 
resistance is to be measured are placed in the tubes, 
and one of them is connected with a source of high- 
frequency current, while the other is connected with a 
source of direct current. By introducing resistance 
into the circuits, the heat may be regulated until it 
is the same in both tubes, as will be indicated by the 
bubble remaining in the center of the small connecting 
tube. The value of the resistances will vary inversely 
as the square of the current. 

A report on the trackless trolley systems near Vienna 
has recently been made by the United States Consul- 
General there situated. The current collector used con- 
sists of a small frame supported on the grooved wheels 
which run on the positive and negative wires. The 
wheel is prevented from jumping the wires by a weight- 
ed pendulum. A cable of about 10 or 12 yards connects 
the current collector with the car. When two cars 
nieet, the trolley connections are interchanged, and 
they ean proceed on their way. This is an improve- 
ment over the track system with turn-outs at various 
points, which make it necessary for the first car that 
reaches the turn-out to wait until the second car ar- 
rives. The total running cost of this system for a car 
operating 75 miles a day is from $5.20 to $6.80, or from 
7 to 9 cents per mile. 

A five-mile test of the Edison-Beach storage battery 
car was made here last week over the 29th Street 
horse-car tracks. The car carried a number of engi 
neers, who were to judge of its availability for street- 
ear service in New York. If their decision is favorable, 
fifteen of the cars will be put iato service, 
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SCIENCE. 

Dr. EB. EB. Barnard of Yerkes Observatory secured 
photographs of Comet A 1910 on January 21st, 24th, and 
Pebruary ist, 3rd, 4th, and 6th, Cloudy weather pre- 
vented the taking of any other photographs. Ur. Bar- 
nard informs us that one of the interesting features of 
this comet was an extension from the head about one 
quarter of a degree long toward the sun. This exten 
sion was in a line with the prolongation of the south- 
ern edge of the tail. 


The mechanical laboratory of the Polytechnic In- 
stitute of Worcester, Mass., has undertaken a study 
of the relative thermal conductivity of rolled copper 
and of copper deposited by electrolysis and not rolled. 
The conductivity of the rolled copper was found to 
exceed that of the electrolytic copper by 30 per cent. 
This is an interesting instance of the change in the 
internal structure of metals which is produced by me- 
chanical treatment. 


Cobalt and tin, in the liquid state, are miscible in 
all proportions, but solid cobalt dissolves only about 
3% per cent of tin. The two metals form two definite 
compounds, CoSn and CoeSn. Cobalt and antimony 
also mix in all proportions in the liquid siate. Solid 
cobalt can take up 12% per cent of antimony, with 
which it forms the compounds CoSb and CoSb,. Cobalt 
and lead form no definite solid compound and, even 
in the liquid state, each dissolves only a small quan 
tity of the other. The same law governs the alloys 
of cobalt with bismuth and thallium. Cobalt and zinc, 
fused together, deposit alloys in which the definite 
compound CoZn, has been found. Cobalt and chro- 
mium mix in all proportions, in the solid as wel! as 
in the liquid. Cobalt and silicon mix in all propor 
tions, in the liquid state, and form five definite solid 
compounds: Co,Si, CoSi, CoSiv, CoSi,, Co,si These 
recent determinations possess especial interest, as very 
little study has been given to the alloys of cobalt. 


European sportsmen are beginning to fear that game 
will be made scarce by the multiplication of aero- 
planes, balloons, and other aerial vessels. [tt is well 
known that where many kites are habitually flown they 
have the effect of driving the game to other districts. 
The effect of a kite, however, is very small in compari 
son with that of an aeroplane or a dirigible balloon 
A German landowner, strolling over his estate, saw 
two black storks which had been standing, with a 
number of ducks, on the bank of a pond, suddenly take 
to flight, without apparent reason, The next Instant 
the ducks, quacking loudly, took wing and were soon 
out of sight. Looking around for the cause of the 
birds’ affright the proprietor saw a dirigible bailoon, 
which the birds had probably perceived before it be- 
came visible to him. He learned afterward that deer, 
browsing in the fields, had been frightened by the 
sight of the airship or by the noise made by its pro- 
pellers and had fied to the forest. All animals are 
terrified by airships. Partridges, quail, and other 
game birds crouch and hide, while domestic fowis utter 
loud warning notes the instant they perceive the mons 
trous bird of prey. The Swedish aeronaut Von Hoff- 
ken, while sailing ut a moderate elevation, observed 
that elks, foxes, hares, and other wild animals fled at 
his approach, and that the dogs ran, howling, into the 
houses. While the “Zeppelin III.” was going from 
Diisseldorf to Essen the aeronauis on board noted that 
horses and cattle galloped frantically over the fields 
on catching sight of the airship. 


One of the scientific developments of recent years 
bas been the formation of international organizations 
for the consideration of important subjects. Interna 
tional congresses in zoology, in chemistry, in medicine, 
and in other subjects meet at regular intervals, usuaily 
every three years, for the purpose of freely discnesing 
the problems of their specialties. These have resulted 
in international committees. Thus it happens that 
there is an International Union for Solar Research, with 
a special committee on solar radiation. The desirabil 
ity of establishing an international scale for the com 
parison of observations in solar radiation is cbvious 
It is fortunate that Mr. C. G. Abbot, director of the 
Smithsonian Astrophysical Observatory, has succeeded 
in perfecting the construction of an instrument used 
for such a purpose which is called “pyrheliometer.” 
These instruments, tested by him both in Weshington 
and at Mount Wilson in California, have been found 
to yield satisfactory results. A limited grant from the 
Hodgkins fund of the 
made for the construction of four of these siiver disk 


Smithsonian Institution was 


pyrheliometers. These have now been completed and 
are about to be sent to investigators in widely separ 
ated localities for use in obtaining constants. The first 
of these instruments will be sent to M. Violle, who is 
chairman of the committee on solar radiation of the 
Solar Union, and by him will be placed in the meteoro 
logical station established by the French government 
on the Pic du Midi in the Pyrenees in the south of 
France. The second will go to M. Chistoni of the Phy- 
sical Institution in Naples and will be sent to the ob- 


servatory on Mount Vesuvius, 
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RAPID PROGRESS OF THE NEW YORK STATE BARGE CANAL 


RECENT ACHIEVEMENT 





A RECORD OF 


The large amount of work done on the New York aggregate of the work under contract is $54,138,329. ing Lake Erie at Buffalo at an elevation of 565.6 feet 
State Barge Canal during the past year augurs well, It is satisfactory to know that this has been accom above sea level, the new canal follows the Niagara 
not only for the completion of this great work within plished at a saving of $2,653,208 over the estimate of River to Tonawanda Creek and thence runs easterty 


1903 for the same work. Construction work to the to the Oswego River and to a junction ith the Hud 


value of more than $16,000,000 has been done, nearly son River at Waterford. After entering Toaawanda 


the contract time, but for its being done within the 
estimate of total cost of $101,000,000 Almost as 


much construction work was completed during the one-half of it during the year 1909; fifteen out of the Creek it follows the stream to Lockport, where a dé 
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View of lock No. 5 at Northumberland. One wall of a lock, showing massive character of the concrete masonry. 




















Erecting the lock gates at lock No. 11 at Comstock. A section of the completed canal at Miller. 




















Laying the concrete floor, lock No. 12 at Whitehall. Another view of Comstock lock No. {1, showing retaining wall. 


RAPID PROGRESS OF THE NEW YORK STATE BARGE CANAL. 


\e 


year as was accomplished during the whole period of 
construction preceding, and the plans that were worked 
out to completion equal 80 per cent of the amount of 
similar work done in any previous two years; that 
is, if we consider the mileage and the size of the esti- 
mate, 

On January ist, 1910, some 314 miles of the canal, 
or 75 per cent of the entire work, were under con- 
ract; the remainder of the plans were nearing com- 
iletion and will soon be ready for letting; and the 


fifty-four locks are practically completed; and by th 
spring of next year the eight movable dams the 
Mohawk River will be in operation. The work ha 
now reached a stage where it is possible to predict 
both the time and cost of the completion of the entir 


project. 
By studying the accompanying map, profile, and 
cross sections of the canal in connection with the fol- 


lowing outline of its principal features, an adequate 
conception of this great work may be gathered. Leav- 
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about 10,000,000 yards of embankment and back filling 
making a total of about 133,000,000 cubic yards In 


the masonry structures will be four and a quarter mil 
lion cubic yards of concrete. The total length of the 
canal is 442 miles 

The Legislature in 1909 created a Canal Terminal 
Commission, whose task was to inspect the canal har- 
bors connected with the Barge Canal, as well as har- 
bors where canal freight is either shipped or deliv- 
ered, and to report to the Legislature their findings. 


We hope to give a digest of this report in due course 


in the columns of this journal In this connection it 
is of interest to note that the interest of the Federal 
government has been enlisted in the project to form a 
large terminal harbor in Jamaica Bay, with entrance 
channels at sufficient depth to accommodate seagoing 
vessels. This improvement will have an important 
bearing on the question of canal terminal facilities. 
ee - 
The Anthracite Coal Beds of Alaska, 





BY DAY EN WILLEY. 

The extent of its gold and copper deposits has given 
Alaska | cipal reputation for mineral resources 
The quali ind area of the res have called public 
attentior them to the negk of other minerals, and 
the bulk of mining in the territory has been done 
to secure these ore ( quently al mining and 
lumbering ar ra ally undeve d industries 

Although the geologist and t ist have been 
investigating \la for a nost of 
th work a ! nfined 
coast and the t ritor t 
guch as the Yukor Owin 
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nd mapping the interior and especially the north 


ortion of Alaska, accurate information of its min 


tlogy is availabl n but a nall fraction of its total 
i Here, howeve the udy of the formation has 
1 so oroug i ‘ xistencée of very large de 
osits of coal is been revealed and accurate esti 
ate made howing the locations of the veins, also 
hick hile the quality of the fuel has been 
irefully analyzed by elaborate tests It may be added 
onclusions of the United States Geological 
ey agree with the reports of experts who have 
ent to Alaska to get data for mining and invest 

( inl 


he investigation of the coal-bearing area has been 


centered in the vicinity of the coast, and two 


regions have been so thoroughly examined as to prove 
| is another resource of Alaska of great im 
portance Though Tertiary coal-bearing rocks are 
known to cover a considerable area in the southern 
art of Admiralty Island and on adjacent islands of 
utheastern Alaska, the included coal of this region 

f The beds are from a 

( ree feet in thickness, and the 

i of a low-grade lignitic character. There are 
known areas of high-grade coal—the Bering River 
field, in the Controller Bay region, and the Matanuska 
field, north of Cook Inlet. The Bering River field, ly- 
ing about 25 miles from tidewater at Controller Bay, 
embraces 2.64 square miles containing anthracite and 
20.2 square m.les bituminous coal. The coal-bearing 
rocks trend to the northeast into the unsurveyed high 
ranges, and it is quite possible that there may be an 
extension of the coal fields in this direction. Coal 
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square mile Up to the present time there has been 
no means of transporting this coal to market, so that, 
as stated, no mining has been done, but many beds 
have been opened in prospecting. 

The chemical analysis of specimens of coal taken 
from a large number of veins practically covering this 
entire district gives the following results: 
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Anaktuvuk River, on¢ 

sample 6.85 6.39 43.38 13.38 0.4 





Since the anthracite coal deposits of Pennsylvania 
would be naturally contrasted with Alaskan as a fuel 
element, some analyses of the more notable Pennsyl- 


vania grades may be given 


. = Volatile | Fixed | Fue oa 
Pa. Regio Water. ‘ydrocarbon.|Carbon.| Ratio. Ash Sulphur 
Wilkesbarr 2.49 4.34 83.97 19.33 | 8.55 | 0.65 
Lehigh 1.72 52 8S 00 / 5.66 0 61 


A comparison of the analyses of the coal in the 
Matanuska field and the two regions yielding the high 
est grade of an- 

thracite in Penn- 





| sylvania would 
indicate that the 
Alaskan is of 
slightly better 
eer quality for gener 
ating heat. Its 
percentage of fix- 
ed carbon, 84.32, 
| is greater than 
the percentage in 
the Wilkes-Barre 
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percentage of ash 
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proportion of sul 
phur, 0.57, is the 
least in any an- 
thracite coal 
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RAPID PROGRESS OF THE NEW YORK STATE BARGE CANAL. 


beds varying from six to twenty feet in thickness are 
exposed in this region, with some local swellings, giv 
ing a much greater thickness. In quality the coals 
vary from an anthracite, with 84 per cent of fixed car- 
bon, to a semi-bituminous with 74 per cent of fixed 
carbon, and include some varieties that will coke. 
There has been much prospecting in these coals, but in 
the absence of railways no mines have been developed, 
though a small output from one bed has been taken to 
the coast in barges. 

The Matanuska may be considered the most impor- 
tant for commercial purposes thus far discovered in 
he territory, owing to its accessibility. This field lies 
about 25 miles from tidewater at Knik, a northerly 
embayment of Cook Inlet. As Cook Inlet is frozen 
during the winter, however, the distance to an open 
seaport must be measured to Resurrection Bay, on the 
east side of Kenai Peninsula, about 150 miles from the 
coal field. There are several months of the year when 
Cook Inlet could be used as a waterway. 

The coal of these deposits as investigated by Alfred 
H. Brooks, the eminent mining expert associated with 
the Geological Survey, varies in quality from a sub- 
bituminous to a semi-bituminous, with some anthracite, 
and is included in folded and faulted Tertiary or Eo- 
cene shales, sandstones, and conglomerates, aggregat- 
ing 3,000 feet in thickness. The coal beds vary from 5 
to 36 feet in thickness, and the total area known to be 
underlain by coal aggregates 46%4 square miles. How- 
ever, as much of the field is covered by gravels and 
none of it has been surveyed in detail, the coal-bearing 
area may be much larger. The total area of what may 


rove to be coal-bearing rocks is approximately 900 


known by exami 
nation to contain 
deposits of an- 
thracite and bitu- 
minous, many 
available for use by the construction of railways 
That Alaska contains great deposits of high-grade 
fuel is shown by an estimate of the beds in the 
southwestern section alone. On a conservative basis 
the total area of these fields is 957 square miles, and 
the area positively known to be underlain by coal em- 
braces 85 square miles. The latest estimated area of 
the Pennsylvania anthracite region—the greatest pro- 
ducing region in the world for this grade—is 480 
square miles. While the 957 square miles of south- 
west Alaska include also bituminous and lignite of a 
grade suitable for use, the lignite is contained in only 
about one-fifth of the area, or less than 200 square 
miles, the remainder representing bituminous and an- 
thracite territory; but as already stated, the experts 
who have explored this region agree that the anthra- 
cite deposits that can be economically mined and made 
easily accessible by rail to seaports form a fuel re- 
source of such proportions that it would supply Alaska 
and the Pacific States for an indefinite period. 

The formation in the Matanuska is such that many 
of the veins can be reached by short tunnels without 
the need of vertical shafts, while the expense of elevat- 
ing may also be avoided. The veins frequently out- 
crop on the surface. In short, the natural location 
permits mining at a minimum cost. 

The beds referred to are not distant from the extens- 
ive copper mines located near the Copper River and 
exploited by the Guggenheim syndicate. In connec- 
tion with this industry a railway 75 miles long has 
been completed to the coast at Cordova harbor for the 
purpose of making shipments to smelters in the States 
by water. The importance of the Matanuska coal has 
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caused the company to begin the building of a railroad 
to this field, as a route is available over which a rail- 
way can be easily constructed owing to the formation 
of the country. It will be about 175 miles in length. 
Another road has also been surveyed over the route al- 
ready referred to, terminating at Resurrection Bay. 
This would allow water transportation at all seasons 
of the year because of the freedom from ice, while the 
depth of the bay is such that the largest ocean carriers 
can take on cargoes at the coal piers. Up to the pres- 
ent time this great coal field has been unproductive 
on account of no transportation facilities, the only op- 
erations being for test purposes. This region is of un- 
usual interest at present owing to the Congressional 
investigation of the timber and mineral resources of 
the territory in connection with the Ballinger-Pinchot 
controversy. 

Coal was found near Cook Inlet by the Russians as 
far back as 1855, but the entire output of the territory 
has been insignificant, as shown by the product of less 
than 10,000 tons of all kinds in 1909—none of it anthra- 
cite. 

_ ee 
THE “ UTAH’’-OUR LATEST DREADNOUGHT. 

The spirited drawing on the front page of this issue 
represents our latest dreadnought, the “Utah,” recent- 
ly launched from the yards of the New York Ship- 
building Company, Camden, N. J. She is shown 
steaming in a gale of wind against a heavy Atlantic 
sea; and, in spite of her great length of 521% feet, the 
huge vessel, as she rides over the long Atlantic rollers, 
will do her full share of pitching and rolling as she 
climbs and descends each majestic sea. Several cable 
lengths to starboard is a sister ship that is running 
down the slope of a sea whose crest is sufficiently high 
to hide all but the funnels and masts. 

These conditions are no mere creations of the artist's 
fancy; for we have recently seen a series of pictures 
taken on our fleet, when it was steaming northward in 
a heavy gale on the Pacific, in which only the tops of 
the funnels and the fighting masts of some of the ves- 
sels are visible, the ships lying deep in the trough of 
the waves. 

But although the “Utah,” in spite of her full load 
displacement of over 23,000 tons, will be to some ex- 
tent the sport of the elements, her great weight and 
size will make her a far steadier gun platform than is 
afforded by the 16,000-ton “Connecticut” or the 12,000- 
ton “Maine”; and herein lies one of the most important 

‘ ges of the big over the medium-size warship. 
I tah,” which is a sister ship to the “Florida,” 

nearing completion at the New York navy yard, 
is 521% feet long, 88 feet 244 inches wide, and on a 
normal displacement of 21,825 tons her draft is 28 feet 
6 inches. At normal displacement, it should be ex- 
plained, she will have a full supply of ammunition, 
and two-thirds of full supply of stores and fuel. 
The ship is an enlarged and improved “North Da- 
kota,” with 3. feet more beam, 1 foot 7 inches more 
draft, and 1,825 tons additional displacement. She is 
equipped with 4-screw Parsons turbines of 28,000 horse- 
power, which are designed to give her a contract speed 
of 20.75 knots. She will carry 2,500 tons of coal and 
100 tons of oil fuel, and steam will be supplied by 
boilers of the Babcock & Wilcox type. The “Utah” 
will be manned by 60 officers and 954 men, her total 
complement being 1,014. This is about the number 
of men that were carried on the old wooden three- 
deckers of the largest size, and in this ship for the 
first time the crew of a modern battleship equals that 
of one of the olden days. 

Like the “North Dakota” and “Delaware,” the “Utah” 
carries ten 12-inch guns in the main battery. They 
are mounted in pairs in balanced turrets, the disposi- 
tion of which is shown very clearly in our engraving 
ef the ship. The foremost pair of guns has an eleva- 
tion of about 33 feet above the normal waterline. The 
second pair has a command of about 40 feet. The 


»» 


guns of turret number 3 have a command of about 32 
feet, and those in numbers 4 and 5 of about 25 feet. 
All of the guns being mounted on the center line, they 
can all be trained on either broadside. Dead ahead 
the “Utah” can fire four 12-inch guns, and the same 
number dead astern. It will thus be seen that maxi- 
mum broadside fire is gained at the expense of end-on 
fire, for the “Minas Geraes,” recently built for the 
Brazilian government, can fire eight guns ahead or 
astern, and the German and British battleships six 
guns. Most of the fighting, however, in all probability, 
will be done broadside to broadside; and the center 
line disposition, which originated in the Bureau of 
Construction and Repair, is probably the most effective 
that can be adopted. 
/The secondary battery consists of sixteen 50-caliber 
5-inch guns. Bight of these are carried on the gun 
deck within a central battery; four aft on the same 
deck; two in sponsons upon the main deck just abaft 
of the bridge, and another pair on the same deck well 
forward toward the bow. This gives a broadside of 
eight 5-inch and an end-on fire of four 5-inch ahead 
and astern. 

The protection of the hull, both below and above 
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water, and of the guns is exceptionally well worked 
out in these vessels, being in this respect an improve- 
ment even on the “North Dakota” herself, one of the 
best protected ships ever built. In the first place, with 
& view to limiting the destructive effects of a torpedo 
blow, particular attention has been paid to the question 
of cellular and compartmental subdivision. Even in 
the event of most serious underwater injury, such as 
might be done by a floating mine, the ship is able to 
concentrate on any compartment or set of compart- 
ments such a great capacity of pumps, that she would 
be able, ‘by the aid of these alone, greatly to mitigate 
the effects of such a blow. 

The armor plan of the “Utah” is probably the most 
complete and effective yet put upon any ship. The 
main belt, over 8 feet wide, has an average thickness 
amidship of 11 inches. Above this is a second belt 8 
feet wide of an average thickness of 9 inches. The 
lower waterline belt is continuous from stem to stern, 
and the upper belt extends from the wake of the for- 
ward io the wake of the aftermost turret. The turrets 
of the 12-inch guns have from 12 to 8 inches of protec- 
tion. The 5-inch secondary battery amidships is pro- 
tected by 6% inches of armor, and a similar thickness 
protects the casemates of the six guns at the bow and 
stern. Between each pair of 5-inch guns is a splinter 
bulkhead of 2-inch armor and back of each battery is a 
longitudinal wall of 3-inch armor, which closes in each 
5-inch gun. To reach the base of the smokestacks any 
shell would have to pass through 91% inches of armor— 
a superb protection. 

It will be noted that the ship is provided with two 
of the new lattice-work fire-control masts with which 
all our latest ships have been equipped. The handling 
of the boats is done by two boat cranes placed abreast 
of each other, one on either side of the after smoke- 
stack. In this ship, as in all our dreadnoughts, the 
officers are berthed on the main deck forward below 
the forecastle deck, the crew accommodation being aft. 
This places the officers near the bridge and convenient- 
ly to their post of duty. 

The keel of the “Utah” was laid March 15th, 1909, so 
that considerably less than a year has elapsed be- 
tween the laying of the keel and the launch. In less 
than a year from the present time, if all goes well, 
this fine ship will have her trials, a speed in warship 
construction which is greatly to the credit of the New 
York Shipbuilding Company. Particular interest will 
attach to the trials of this vessel, for the reason that 
she will be the first of American battleships to be pro 
pelled by 4-screw Parsons turbines. 

American Homes and Girdens for Mareh, 

The current number of American Homes and Gard 

ens contains pictures of interesting California bunga- 





lows costing from $1,000 upward; an article on the fur- 
nishing of the apartment by a well known author; an 
article on the interior decoration of the home, de- 
voted to appropriate wall papers for the various rooms 
of the house; and views of a number of interesting 
houses, showing interiors, exteriors, and floor plans. 
The fourth prize garden of the American Homes and 
Gardens competition is also published in this issue, as 
well as garden notes devoted to fifteen good lilies. 
There is also an article on open-air orchard heating; 
and an article on the combined forcing bed and stor- 
age pit. One of the most interesting articles of the 
paper, one which is profusely illustrated, describes the 
water gardens of California. Trimming street and 
lawn trees, a timely subject, is well treated by an 
experienced writer. The historic mansions of the Rap- 
pahannock River are always interesting, and the illus- 
trations of “Kenmore,” the home of Betty Washington, 
is one of the important features of this number. 
eh Sa eres i 

The Current Supplement, 

The current SuppLemeNtT, No. 1783, .ontains an un- 
usual number of timely and interesting articies. Dr 
M. Wilhelm Meyer asks “What would we do if one of 
these days the sun were extinguished?’ He considers 
the problem most instructively. Prof. O. N. Witt, the 
distinguished German chemist, contributes an article 
cn the development of technological chemistry during 
the last forty years. An abstract is published from a 
paper read before the Society of Civil Engineers by 
M. Georges Claude sn some interesting industrial ap- 
plications of liquid air and oxygen. A most interest- 
ing equatorial telescope is in operation at the Urania- 
Ziirich Observatory in Switzerland. This instrument 
is described by Mr. F. C. Perkins. Some photographs 
are reproduced which were taken by a photographer 
whom Latham recently took aloft with him at Lon- 
vercy, France. The pictures are probably the first ever 
published in this country taken from an aeroplane. 
Mr. Marconi’s Nobel prize lecture on progress in wire- 
less telegraphy is concluded. Lieut, John C. Soley, U. 
S. N., writes on the seismic period of 1909. As the 
result of investigations carried on during the last 
seventy-five years, it has become possible to establish 
on a firm basis criteria for instituting exact compari 
sons of the structure of the brain in the various groups 
of vertebrata These criteria are discussed in an 
article entitled “The Evolution of the Brain.” 
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Correspondence, 


HOW TO MAKE THE “ALABAMA” AND “MAINE” 
IN10 PRE-DREADNOUGHTS. 
To the Editor of the ScrentTiric AMERICAN: 
As a reader of the Screntivic AMERican, | am par- 
ticularly interested in the articles on the naval! de 


velopment. 

I wish to know through your paper why the follow 
ing changes would not be practical in remodeling the 
battleships “Idaho” and “Mississippi.” Bearing in mind 
the results gained by adding 20 feet in length to the 
“Maine” class over the “Oklahoma's,” which equals 948 
tons displacement, 5,603-horse-power, 2 knots speed, 2 
6-inch guns with ammunition, and 400 tons of coal. 

I would cut these ships in two, just aft the boiler 
rooms, and build 30 feet, keeping as near the same 
beam as possible 77 feet. This 30 feet would be used 
almost entirely for boilers, engines and coal. 

I think that another set of boilers could be installed, 
adding one-half to the boiler power. A new set of en- 
gines would have to be built to handle the 15,900- 
horse-power thus developed, and I think that the speed 
would be raised at least 14% knots, not much of an 
increase, but enough to allow these ships to steam 
with the 18-knot “Louisiana” class without reducing the 
speed of the whole fleet to 17 knots. I would replace 
the 8-inch guns with four 10-inch 45-caiiber guns and 
add two 7-inch and four 3-inch guns to their present 
batteries. Thus we would have the following results: 


Present. Remodeied. 
Cee, 258 Beet DB, ..widcocccves r¥ia% ..405 feet. 
Beam, 77 feet to about.......... wee ee 18% feet 
Displacement, 13,000 tons to about..... 14,500 tons 
Horse-power, 10,000 to about........... ..15,000 H. P, 
Speed, 17 knots to about............. 18% knots 
Bunker capacity, 1,750 tons to about 2,100 tons 


Battery, 4 12-inch, 4 10-inch, 10 7-inch and 16 3-inch 
guns. The armor to remain the same as originally d 
signed 

This would be a rather costly change. but when a 
warship is needed the expense is a small item, and 
these two ships, with the increased speed and heavy 
batteries, would be a welcome addition to our first line 
of pre-dreadnoughts W. W. Bass. 

Chicago, Il. 

(Such changes as are suggested by our correspond- 
ent would be too costly for the benefits secured. It 
would not be possible to install four 10-inch guns 
the weights of guns, turrets, etc., would be prohibitive. 
The money would give more fighting value if applied 
to entirely new ships of the dreadnought class.—Ep.] 





Death of Prof, Amos EF, Dolbear, 

Prof. Dolbear died at Bedford, Mass., on February 
23rd at the age of seventy-four. He was widely known 
as an inventor of electrical devices. Perhaps his Iin- 
vestigations in wireless telegraphy brought him more 
into public prominence than any other, but the result 
was an infringement suit in which he unsuccessfully 
sought to restrain Marconi from continuing his experi 
ments. 

Prof. Dolbear took the degree of B.A. at Wesleyan 
University in 1866, and the degrees of M.A. and M.B 
at the University of Michigan in 1867. From 1866 to 
1867 he was Instructor in Chemistry at the University 
of Michigan. Then he occupied the chair of Assistant 
Professor of Natural History at the University of Ken- 
tucky from 1867 to 1868. From 1868 to 1874 he was 
Professor of Physics and Chemistry at Bethany, W. 
Va. From 1874 to the time of his death he was Pre- 
fessor of Physics and Astronomy at Tuft’s College. 
His scientific investigations included the study ef light 
and electrical phenomena; the properties of the ether; 
magnetic telephony; static telephony; heavy current 
ammeters; cables for telegraphic and telephonic work; 


wireless telegraphy; and th»: vroperties of matter. 


PE SS aN ee REEL Ae eS 
Comet B 1910, 

Prof. Pidoux of Geneva Observatory, Switzerland, 
has cabled to Harvard College Observatory stating that 
he discovered a comet on February 20th in R. A, 0 b. 
16 min. 22.1 sec. and Dec. +7 deg. 50 min, and 41 sec. 
The daily motion in right ascension was --22 min. 24 
sec. and in declination 24 min. The new comet is 
not very far from Halley’s comet. According to the 
corrected ephemeris of Crommelin the pesition of 
Ha'ley’s comet at the time was R. A. 0 h. 41 min. 29 see, 
and Dec. +7 deg » min 

>-e-> 

According to Electrical Engineering, a definite pro- 
posal has been put forward for the construction of a 
tunnel between Denmark and Sweden, starting at Co- 
penhagen, and connecting up with Malone. Connec- 
tion would be made on the way with the smal) islands 
of Amager and Saltholm, and the electric trains which 
it is proposed to work through the tunnei weuld run 
on the surface on these islands, in order to reduce the 
underground journey as much as possible If the 
scheme is carried out, it is estimated that the trip 
could be made in 1% hour. 
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are heard to chirp and to move in the shell. The 
parent bird seems to understand the situation, and 
will often crack the shells with his breastbone, some- 
times taking the young by the head and pulling it out 
of the shell. Sometimes four or five days elapse be- 
tween the hatching of the first and the last egg. Dur- 
ing this time one of the parent birds sticks to the nest 
while the other takes care of the chicks. However, on 
a well-regulated ostrich farm the farmer assists the 
birds in hatching by cracking the eggs with a small 
hammer and putting the unhatched eggs into an incu- 
bator 

The chicks appear to be all eyes and necks when 
they first come out of the shells, yet their bodies are 
as large as those of full-grown hens. They are as 
fuzzy and as soft as a day-old chicken, but far more 
stupid. For the first week of their existence nothing 
but gravel is given the young ostriches. Then they 
are turned into small pens in the alfalfa lots, where 
they are to eat alfalfa for the rest of their lives 

Plucking is the general term by which the harvest- 
ing of feathers is known. The term might lead one 
to believe that the feathers are pulled out. This is 
not the case, however, for that would injure the bird 
The plumes are snipped off with shears close to the 
flesh. The quills that are left.soon die and drop out, 
after which new feathers begin to sprout. There are 
twenty-five long white plumes on each wing of the 
cock bird. The rest of the plumage is black on the 
male and of a grayish color on the female. Gathering 
the feathers is no easy task. This work has to be done 
with great care, for a kick from one of the powerful 
legs of the bird is enough to disable a man for life 
or even kill him outright 

At the plucking time the birds are driven into indi- 
vidual plucking boxes, and a loose bag slipped over 
their heads, which tends to keep them quiet. A cock 
bird will roar mournfully while being plucked, al- 
though the operation is absolutely painless. After he 
has been stripped of his plumage, he is about as ugly 
a sight as one could behold 

The first experiment of ostrich farming in this coun- 
try was made by an Englishman, who imported his 
birds from Africa and paid as high as $1,200 a pair for 
them. As in nearly every venture of this character, 
the originator of the scheme did not make a fortune 
out of it But the wise and daring investors who fol- 
lewed in his footsteps are now congratulating them 
selves. They are reaping the harvest no doubt 
dreamed of by the starter of the industry in Cali- 
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\ male chick just hatched by an incubator. 


OSTRICH FARMING 


Harvesting the feathers. The bird’s head is covered, 
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rornia. It is almost impossible for milliners to meet 
the demand for high-grade feathers, and if they were 
dependent solely on the stock imported from Africa, 
it would be quite out of the question. But so flourish- 
ing has been the American ostrich-farming industry, 
that a large part of the supply is now home product. 
The feathers produced in the United States are just as 
fine and in some cases much superior to those grown 


in Africa. 
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operation is done by French girls, and the skill with 
which this work is carried on is marvelous. To each 
flue on a long plume is tied another in such a way that 
the joint is invisible. Some plumes treated in this 
manner have been priced at $1,000. 

Elektron Metal: a New Light Weight Alloy, 

At the International Aeronautical Exposition in 
Frankfort, a Griesheim firm exhibited a new and 
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The field of usefulness of the new materiai, there 
fore, is very extensive Its strength and lightness 
make it especially valuable for the construction of air 
ships and aeroplanes, but it may also be employed with 
advantage in the construction of automobiles, motors, 
and machines and instruments of every kind. It is so 
much stronger and lighter than aluminium and its 
alloys that 60 pounds of it may be substituted for 100 
pounds of those materials. For example, in a Zeppetin 




















An ostricn-drawn cart. 

The business of ostrich farming has long become 
a science before it was introduced into this country. 
In South Africa there are all manner of laws to pro 
tect the business. There is a governmental ostrich 
doctor, whose particular duty it is to study the dis- 
eases peculiar to such birds. There is also an ostrich- 
breeding association where are recorded the pedigrees 


of t finer birds. Some of the farmers have so im- 
proved their stock that their ostrich chicks bring from 
$500 to $1,000 each, and many of the most noted cock 
birds are priced at $7,000 


Port Elizabeth in South Africa is the chief ostrich- 


feather port of the world. In that vicinity there are 
nearly a half million birds now in captivity. The 
feathers from these birds sell from $10 to $150 a 


pound, and the industry of this one port alone amounts 
to some $15.000.000 a year 

There are some districts that produce better feathers 
than others. The Oudtshoorn feather reaches twenty- 


A pair of birds and their eggs. 


patented alloy, or series of alloys, under the name 
“elektron metal.” These alloys possess great strength 
united to exceedingly low specific gravity, and hence 
appear to be the material of the future for various 
structural purposes. Aluminium and its alloys, the 
lightest metals now used in practice, are fiity per cent 
heavier than elektron metal, and far inferior to it in 
strength and tenacity. The new alloys are composed 
chiefly of magnesium, the rather inferior structural 
qualities of which metal have been very greatly im- 
proved by additions of various other metals. The 
alloys vary in specific gravity from 1.75 to 2.0, possess 
great strength, tenacity and elasticity, and are easily 
worked. They have a clear metallic ring and, when 
polished, a beautiful silvery luster. Their resistance 


, to atmospheric influences satisfies every practical re- 


quirement, as they become covered with a protective 
film of oxide when exposed to the air. Even in the 
form of castings they show a tractile strength up to 


airship having an aluminium frame weighing 12,000 
pounds, 5,000 pounds weight could be saved without 
any reduction of strength by the substitution of eleK- 
tron metal. It would then be possible to carry more 
fuel and ballast, increasing the radius of action, more 
passengers, or larger and more powerful motors, It 
may even be found possible to diminish the dimersions 
of the airship and the cost of operating it by an ex- 
tensive employment of the new material. Similar ad- 
vantages may be expected in automobile construction 
A large automobile motor, for example, contains about 
450 pounds of aluminium, which could be replaced by 
275 pounds of elektron metal. At the exposition the 
new material was shown both cast and wrought iato 
a great variety of forms.—Umschau 
++ @ --—-- + 

The consumption of pulp wood during 1998 by 251 
pulp mills in the United States amounted, according 
to a preliminary report of the Bureau of the Census, 
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The value of the 110 birds in this picture 


nine and one-half inches in length, the Graff-Reinet 

asures about twenty-four inches, and the Middle- 
ire runs twenty-two inches ’long. The last-named 
plume is considered just a little better than the Oudts- 


hoorn, but of course all of these feathers are extreme- 


iy sMe and likewise expensive. The willow plume, the 
most expensive of the ostrich family. however, is a 
made plume. The length of the flue is acquired by 
tying extra flues to those already on the stem. This 


- 


OSTRICH FARMING AS AN INDUSTRY. 


more than 25,000 pounds per square inch, and an 
extensibility up to 5 per cent By pressing, rolling 
and drawing, the tractile strength can be increased to 
very nearly 50,000 pounds per square inch, and the 
extensibility to 18 per cent, without producing any 
appreciable increase in specific gravity The proper 
ties of the alloy can be varied within wide limits by 
varying the nature and proportions of the metals 
which are added to the magnesium. 


is at least $50,000. 


346,106 cords of wood, which furnished 2,118,947 


tons of pulp. Nearly 1% million cords of domestic 


and over 670,000 cords of imported spruc were n 
umed. Next in order is domestic hemlock, of whict 
69,173 cords were converted into pulp. More than 
300,000 cords of poplar were cut last year, mostly from 
domestic timber. The remainder of the t r, about 
10 per cent, was chiefly supplied by pin ottonwood, 


and balsam. 
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eal Let us begin right overhead with 


two principal stars, Cas 


once, for nowhere in our 


tars as near neighbor 
ira lines of tal hict run outn 
stars y and » 
even a small tel 


aouble with a power of fifty diameters 


nent one about twice as bright as the 
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and ol | j separate stars 

pot of lig known as Praesepe 
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bright tar of ie constellatiol i in hi head } 
i in | right ar and the brilliant yellow star 
Capella (a) marks the Goat which he is supposed to 

while the three smaller stars 


ed the kids—an armful indeed! 


i ail 
Farthe 1 } in his right Knee, and ; in his 
f for I fortably near the tip of one of the 

I or! Pauri 
Capella nex Sirius, the brightest star in the 
irt of the k vhich we can se¢ according to the 
data of tl Nautical Almanac Arcturus and Vega are 
howeve ery nearly its equal in brightness, and th 
e stars differ widely in color that different ob 
ers, whose eyes were unequally sensitive to light 
of different color might easily disagree as to thei1 
elative rank Well down in the west are Orion and 
his neighbors, Canis Major on the left and Taurus on 


he right Mars passes through the latter constelia 

tion during the month, and fairly rivals Aldebaran in 

color and brightness Perseus and Andromeda are in 

the northwest—the latter partly set—and Cassiopeia 
irther t he left 

Procyol vith the ftew faint at 

dant which are upposed to resemble the Little 


of the great 
Farther 


Dog, high up near the meridian, and part 


onstellation Argo low on the horizon east 


aN 





Outhern 


At 9', o'clock; March 1 


NICHT SKY: FEBRUARY AND MARCH 


en a level with Precyon, a small but conspicuous group 
narks the head of the great serpent Hydra, whose 
body may be followed, past the lonely red star Al- 
phard, down to the southeastern horizon. To the left 


are Corvu ind Crater, and then Virgo, made un- 


usually brilliant by the presence of Jupiter, which is 


ust below the notable double star 4 Higher up is 


Leo, one 


of the finer constellations, recognized at once 


by the “Sickle,” at the end of whose handle is the 


first-magnitude star Regulus 


Farther west, near the horizon, Arcturus shines 


brilliantly, far surpassing his neighbors in Bodtes. 


Above and on the left is the familiar and giganti 
form of the Great Bear Within the curve of the 
Bear’s tail (the Dipper handle) are the Hunting Dogs 
which pursue her on an endless chase around the 
pole. They have but a single bright star, but this is 
a fine double, worth looking at if one has a telescope 
magnifying twenty times or more 

The group of small stars known as Berenice’s Hair, 


to the southward, is a good example of a star cluster 


so coarse that it can be resolved by the naked eye, 


but yet composed of stars faint enough, and 


near 


enough together, to produce almost the impression of 
nebula at a hasty glance, while closer scrutiny shows 
e individual components. Draco, coming up on the 
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right of the pole; Ursa Minor, inclosed within its 
sweep; and Cepheus, low in the north, complete our 
survey 
THE PLANETS 
Mercury is morning star all through March, but, 


being south of the 


latitudes He 


sun, is not well observable in these 
may perhaps be seen early in the month, 


but only with difficulty, as he rises but three-quarters 


of an hour before the sun. 

Venus is likewise a morning star; and, unlike Mer 
cury, is very conspicuous 

She reaches her greatest brightness on the 18th 
At this time she appears, with a magnifying power of 
fifty diameters ust as the crescent moon some five 
days old does to the naked eye, except that her sur 
face is free from perceptible markings, and uniformly 
white She rises about 4 A. M. and is the principal 
ornament of the morning sky Indeed, there is no 
difficulty about seeing her in broad daylight—if th« 


sky is really clear—except that of knowing where to 
look for her On the morning of the 16th the cres 
cent moon will be a good guide, as Venus will lie 
about five or six degrees nearer the sun, and about 
two, degrees above the line joining them. 
Mars is still an evening star, but is steadily losing 
brightness. His distance from us increases from 145 
to 170 million miles dur 
ing the month, and he 


moves eastward among the 
stars through Taurus 
keeping well ahead of the 
so that he remains in 
sight till after 11 P. M 


Jupiter is in 


sun 


opposition 


on the 31st, and is visibk 


all night long He is a 
splendid object to the 
naked eye, and a fascinat 
ing one in even the small 
est telescope. His four 
large satellites can be seen 
without § difficulty unless 
indeed some of them 


should be behind or in 


front of the planet In 
the latter case their shad 
c ows can be seen, as black 
N dots on Jupiter’s surface 
~ with more powerful in 
= . 
~ struments, and afford on¢ 
~ of the most interesting of 
c 
> celestial spectacles as they 
2 
7 ‘ : 
u transit across his disk 
The elliptical form of the 


to his rapid ro 
the dark belts 


planet due 


tation, and 


which cross his disk, par 
allel to his equator, can 
also be seen with a small 


instrument. The four 


other satellites, discev 
ered in recent years, are 
observable only with a 


few of the largest tele- 
scopes 

evening 
8 P.M 
the 
Uranus is in Sa- 


Saturn is an 
star, setting about 
in the middle of 
Mor. 8 

Mas. 16 gittarius, rising 
Bae. 8, 3:30 A. M. at the 


Neptune is 


At 9 o'clock 
At 8% o'clock 
At & o'clock 


month 
about 
same 
date well ob- 
servable in Gemini, his 
position on the 15th being 
R. A. 7 h. 11 m. 35 s., Dec. 
21 deg. 44 min. north, and 
To identify him, how 
tele- 


his apparent motion very slow. 


ever, needs either a detailed star map or a 


scope large enough to show his disk; that is, six inches 


one 


or so in aperture 


The moon is in her last quarter at 3 A. M, on the 
ith, is new at 7 A. M. on the 11th, in her first quarter 
at 10 P. M. on the 17th, and is full at 3 P. M. on the 


the 12th, and farthest off 
In her circuit around the sky she passes 


25th. She is 


on the 28th 


nearest us on 


near Uranus on the 7th, Venus on the 8th, Mercury 
on the 9th, Saturn on the 13th, Mars on the 16th, 


Neptune on the 19th, and Jupiter early on the morn- 


ing of the 26th—only the last conjunction being at all 


close. 
At 7 A. M. on March 21st the sun crosses the celes- 
tial equator, passing over the point in the heavens 


called the vernal equinox, or “first point of Aries,” 
and in almanac language “Spring commences.” 
Princeton University Observatory. 
7” oe eae 
Porcelain.—Prepare a mixture of 


oil, 100 parts of gold chloride, 


Gilding Glass or 


900 parts of lavender 


§ parts of bismuth subnitrate, and 50 parts of chrome 
soap. After the to dry 
bake the furnace. A brilliant gild- 
ing will be further treatment, 


application, leave mass and 


muffle 
without 


article in a 


produced 
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SOME NEWLY 


In the face of many excuses, it is a recognized fact 
that the bullet from a rifle seldom strikes the target 
where the marksman would like to have it strike. 
The constant endeavor for years, in all countries, has 
been to perfect 
the rifle and re- 


lines and 
course of each 
distances along the range to match the experiment in 
A distance of three feet apart was sufficient for 


hand. 
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THE BULLE?S FiLRi ee. 


screens enabled the author to follow the 
and the screens were spaced at 


bullet, 


DISCOVERED ERRORS IN 


TARGET SHOOTING 


testing some of the curves which the bullet made, but 
in many experiments it was found necessary to place 
the screens from six to three inches apart te register 
Day by day facts were accumu 
lated, and ai the 
end of several 


the bullet’s motion. 





duce its errors at 
the target. Un- 
limited time and 
money have been 
expended in these 
efforts. According 
to the author of 
the book which 
lies before us, 
an author who 
speaks with a 
conviction gained 
from years of pa 
tient investiga- 
tion, the innumer 
able causes of in- ‘ wi ede dh 
accurate rifle 
shooting, many of 


Fig 





which have been 


TS la iin’ 905) 
Peleg & 


years the author 
could se place 
these screens that 
any desired infor 
respec t- 
bullet's 


motions could be 


mation 
ing the 


expeditiously ob- 
tained, one ir- 
reguiarity after 
another being 
eliminated to that 
end. 





As is often 
to be the 


case in all scien 


found 


tific experiments, 


preconceived 





ideas of the bul 














known for a long 
time, may be di 
vided into two 


Fig. 1.~—The rest and the screens. Fig. 


great classes: 
first, those inhe 
rent in the rifle and its ammunition, and secondly, 
those which are external to it. 

His experimenting and hence his discussion deals 


exclusively with the errors adherent to the rifle and 


ammunition. and does not consider any of those be- 
longing to the second class, such as air currents, per- 
sonal elements of the shooter, humidity of the air, 
or any error in aiming the rifle. Years of careful ma- 
chine-rest shooting and the experience of thoughtful 
riflemen point clearly to the fact that, when all the 
elements of the second class are excluded, the rifle 
and its ammunition produce a regular and ever-pres 
ent error at the target which has not yet been over- 
come To determine the nature of that error is the 
author’s primary purpose. 

he cause of this ever spreading of shots he has 
experimentally disclosed, with the result that the rifle- 
man knows better than he ever did before, the defects 
of rifle and bullets. The book teaches us how to elimi- 
nate the errors of the rifle and its ammunition, and 
to know which elements of the cause for such errors 
cannot be overcome by human skill, thus allowing us 
to proceed intelligently rather than under old meth- 
ods of guesswork experiments. 

The method and apparatus to bring out these hither- 
to undiscovered errors are fully set forth, illustrated, 
and explained. The system of investigation adopted 
was based on the principle of exclusion; that is, the 
personal element, movement of the air, mirage, and 
eliminated. Covering as it does 
book is commendably ex- 


faulty aiming were 
the work of years, the 
haustive. 

During 1901 a suitable machine rest, differing ma- 
terially from anything before produced, was made as 
(Fig. 1.) It was built of concrete, 
and was permanently rigid. Upon it a bronze V three 
feet long was securely bolted. The barrel of the rifle, 
stripped of its normal action and wooden stock, was 
mounted in aluminium rings, one for the muzzle and 
one at breech, and, thus surrounded, was held in its 
normal position in the bronze V, which was accurately 
A concentric action, as shown by illustra- 


ere illustrated. 


machined. 
tion (Fig. 2), took the place of the normal rifle action, 
completing this part of the outfit. The line of fire 
remained the same from day to day and from year 
to year. 

Between the rifle’s muzzle and target, paper screens 
were placed, through which the 


Concentric action, 





Fig. 3. 


Machine rest target shooting to detect errors in rifle and bullet. 


NORMAL wo. 
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CHOSS FOR 
LINE OF FLIGHT 





Only one bullet hit the mark (center), although all were fired under 


exactly the same 


.4 


conditions, The picture shows the X error 
at 12 feet from the muzzle 


—Five bullets fired from a fixed rest. 

















This took the place of the normal rifle action, the hme of fire 


remaining the same year in and year out. 


Fig. 5.—Elements of the concentric action 


shown in Fig. 2. 


let’s action proved 


How the center of gravity of an unbalanced bullet moves in a spiral form and how when to he more or less 
liberated at the muzzle, it takes a straight flight as represented by the tangent a, 


incorrect; and 
the strongest 
fixed idea of ail, 
the one to which it seemed all conclusions must be 
made to bend, was found to be absolutely incorrect 
This idea, that the bullet during its passage through 
the rifle must and did fly in a straight tine with the 
bore, and that afterward it changed its direction to 
fly away from the mark, held the author back from 
the real fact for years. 
or three feet from the muzzle showed indisputably that 
an unbalanced bullet left the line of fire, or line of 
the bore, immediately upon its exit therefrom, and the 


Screens placed at one, two, 


cause of this was a very astounding discevery to make 
It is easily understood thatthe center of gravity 
of an unbalanced bullet is not in its center of form, 
and therefore not in center of the rifle bor: Due to 
the twist in all modern rifles, this unbalanced bullet 
rotates during its passage to the muzzle and carries 
its center of gravity in a spiral around the straight 
line forming the center of the bore. and aiso carries 
its center of gravity around the center of form of the 
bullet itself. In mechanics, and especially in ballis 
tics, the course through which a body moves is the 
line in which its center of gravity travels lence the 
unbalanced bullet (all bullets being more or less un 
balanced) travels in a spiral through the straight rifled 
bore, compelled to take this spiral course by the solid 
walls formed by the internal surface of the barrel 
When the projectile is liberated at the 
longer forced to make a spiral flight, it immediately 
takes up a straight flight, which it must do according 
to the fixed laws of inertia. This straight line 
ever, is a continuation of the flight which the bullet 


muzzle, no 


how- 


was making as it left the muzzle, not the line of bore 
but a tangent to the spiral which the projectile de 
scribed in the bore as represented, though grossly ex 
aggerated, by the spiral ss and its tangent @ or cc in 
Fj 


9 
o. 





Fig. 3 exaggerates and makes clear how the center 
of gravity of an unbalanced bullet moves in a spiral 
form within the bore, but how, when liberated ai the 
muzzle, it takes a straight flight, as represented by 
the tangent at the right extremity of the spiral in the 
direction of a. No possible power at the muzzie could 
make it take the direction of bore, as represented by 
dd, without disintegrating the bullet Thus the bul- 
let, instead of flying straight in the rifle bore, as every- 
one supposed, and making some change in its direction 
afterward, in reality flies in a spiral during its pas- 

sage to the muzzle, and does not 





bullet passed in its flight. A 
perpendicular Tine through the 
center of each screen, by the aid 
of telescope and cross hairs, was 
brought into exact line of the V 
rest, which was also the line of 


Base plug 


and point plug on opposite sides of same bullet ; 244 grs. each ; left twist, 





fire of the rifle barrel which lay 
upon it. This arrangement of 





* The Bullet’s Flight from Powder to Tar 
get. The internal and external ballistics of 





small arms, A study of rifle shooting with 
the personal element excluded, disclosing the 
cause of the error at the target. llustrated 








change its direction at the muzzle 


because there is nothing there s« 
to change it This is the long 
d-for cause of error at the 

targ 
The presence of this 
called the “X 
thor, was clearly demonsirated in 
screen shooting by E. A. 


error, 
error” by the au- 


Leopold 
of Norristown, Pa., a number of 
years ago, and the apparent 
change of direction in the flight 
Mil, of a bullet at the muzzle was 








with 188 plates. showing the results of over 
x00 rifle experiments performed and chrono- 
logically arranged, By F. W. Mann. B.S., 
M.D. Size 714 x 934 inches. 384 pages 


Price $4 postpaid, New York, 1909. Munn Fig. 6. 


Y-error at 100 yds 
whe: THE BULLET’S FLIGHT.—SOME NEWLY DISCOVERED ERRORS IN TARGET SHOOTING. 


From the cross at upper left corner where a true bullet points to numbers 2 and 2 bullet holes is 4 
100 yards. The seven screens at distances from the muzzle show that No, 2 shot had no X error, 


also showed that shot No, 1 had no X error, This illustration shows the error resulting from a tipping bullet, to overcome it ind the 


“T.astrated by actual target made by two unbalanced bullets, 


14 inches and is the Y error at 
A like set of screens 


known in an indefinite manner to 
various riflemen. Their attempts 
theory 
upon which these a npts were 


(Continued we 249.) 
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TOOL-HOLDING DEVICE FOR WOOD TURNING. 


WwW. NIEMAN 


The ! 1 wood lathe find frequent occasion 
to make special tools for difficult or unusual work: 
and when the tool is so shaped that the cutting edge 


angles to the shank, great annoyance is 
experienced in holding the tool to the work, and 


Keeping it from turning in the hand. Recently I had 
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TOOL-HOLDING DEVICE FOR WOOD TURNING 


a piece of work similar to that shown in the drawing, 


and afte nany expedients had failed to give complete 

itisfaction, | developed the device illustrated It is 
made of heavy sheet steel (the heaviest I could work 
easily) and provided with two set-screws, as shown, 
to allow it to be moved along the chisel as desired, 


ond for the insertion of new chisels As illustrated, 
the flat portion lies on the tool rest, and this abso- 


lutely prevents the turning of the tool. By its use | 


was able to reach with ease the most inaccessible 
corners 
SO Oo 
ELECTRIC INCUBATORS AND BROODERS. 
KY FREDERIC 4 F WARD 
The advantages of an electrically-heated incubator 


over those making use of kerosene lamps and the like 
are > great. that a rapid as cheap, reliable powel 
service becomes extended throughout the country, the 
hatching of eggs by electricity bids fair to displace all 


other method 


An electric incubator can be built at home by any- 
body who can make a wooden box and connect up 
ordinary incandescent lamps Such a machine has 


not only the merit of being low in first cost, but of 
having nothing about it to wear out, and of being 
capable of giving perfect results with very little atten- 
tion on the part of the operator 

The photographs show the first incubator built by 


the author, while the drawings give details of con 


siructior drawn to scale, for a similar machine of 
filty eggs capacity Briefly, it consists of an outer 
and an inner wooden box, having the space between 
tuem packed with wool or other heat-retaining ma 
terial. The eggs are placed in the inner box, which is 


warmed with incandescent lamps controlled by a 
thermostat 

The boxes should be made of well-seasoned lumber 
about % inch thick Old soap boxes furnish good 


material for the 
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It is hardly worth while to make a thermostat at 
home when one suitable for the purpose can be bought 
from a dealer in electrical supplies for about seventy 
five cents; but it is not a difficult job for anybody who 
takes pleasure in doing such work Fig. 2 shows a 
simple form of thermostat attached directly to the 
inside of the egg chamber. The essentiai part consists 
of two strips of metal riveted together as shown in the 
top view at A Zine and steel (or iron) make the 
most effective combination; brass and steel (or iron) 
come next The strips should be about 1/32 inch 
thick, 8 inches long, 1 inch wide at the large end 
and 3/8 inch at the narrow end. They may be fast- 
ened together with fifteen or twenty small rivets, or 
by soldering them all around the edges The two 
metals thus joined tend to curl and uncurl with 
changes in temperature, by reason of their different 
rates of expansion. The large end should be clamped 
to.a block, B, as shown, and a contact screw should be 
provided at C, with a stiff wire, D, attached to serve 
as a screwdriver for adjustment from the outside 
it is highly important that the tip of the screw C and 
the spot on the zinc (or brass) strip be protected by 
pieces of platinum soldered on, or the electric arc 
which appears between them will soon destroy them 
If the thermostat be purchased as advised, it must be 
mounted in such a position that the adjusting screw 
can be reached by a screwdriver or wire passing in 
from the outside through small holes in the boxes 

The inner and outer boxes are to be joined at the 
bottom by a passageway or tunnel three inches high, 
forming a doorway through which chicks may enter 
the brooding compartment under the egg chamber 
The inner and outer boxes are to be joined near the 


top by three or four half-inch tubes for ventilation 


as shown at V, Fig. 2 

The top of the egg chamber is best covered over 
with @ pane of glass, on top of which is laid a small 
pillow or several thicknesses of folded blanket 

Next in importance to the thermostat comes the 
choice of a thermometer and its proper location in 
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Fig. 1.—CONSTRUCTIONAL DETAILS AND WIRING 
DIAGRAM OF THE INCUBATOR AND BROODER. 


the egg chamber, where the bulb should occupy a cen- 
tral position rather than one near a corner. It is not 
necessary to buy an expensive instrument in order to 
get accuracy; an ordinary ten-cent thermometer can 
be made to serve the purpose very well provided that 
its scale be properly corrected or “calibrated.” This 
may be easily accomplished by taking advantage of 
the fact that the internal temperature of a normal, 
healthy person is just a trifle over 98 deg. Tie a 
thread around the tube at the place marked 98 deg 
on the scale, and remove the tube from the scale, to 
which it is usually attached by two bits of wire. Place 
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eight lamps in use, the apparatus as described is 
capable of maintaining a temperature of 104 deg. in 
the egg chamber when the room temperature is only 
40 deg. If used in a warmer room, one pair of the 
lamps in the lower compartment may be turned off 
by means of the snap switch. 

Each pair of 230-volt 16-candle-power carbon lamps, 
connected in series as shown, will, when used on a 110- 
volt circuit, burn with a dull red glow scarcely visible 
in daylight, and with a power consumption of 5\% 
watts. A fifty-egg machine operated in a room where 
ihe temperature is 65 deg. consumes about 16 watts, 
making a total for 22 days of about 8 kilowatt hours, 
which, where the’ rate is 10 cents, costs 80 cents. This 
cost looks high at first sight, but it is materially lower 
than that of a kerosene-burning machine if one stops 
te consider the saving in interest on first investment, 
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Fig. 2.—_METHOD OF APPLYING THE THERMOSTAT. 


the saving in oil, the absence of depreciation and re- 
pair bills, and the saving in labor of attendance 

In the practical operation of the incubator, the fol- 
lowing points should be borne ,in mind 

The eggs need to be turned partly over every day. A 
good way to do this is to take out the row of five eggs 
at the left-hand end, roll the remaining ones toward 
the left, and replace the five at the right-hand end 
This progressive movement serves also to even up the 
different times of hatching that might result from 
some eggs remaining in warmer spots than others 

Increasing ventilation is required as incubation 
progresses. Practically no air is needed the first two 
weeks, and all ventilating tubes and the door to the 
lower compartment may be kept closed with consider 
able economy in power. During the third week, and 
especially when the hatch is due, plenty of air must 
te allowed to filter up through the eggs, as shown by 
the arrows in Fig. 1. 

No moisture is required during the first week 
Thereafter it is bSst to keep a small pan of water in 
the lower compartment and a small glassful in the 
egg chamber. These serve to prevent excessive evap 
oration of the eggs by too dry air 

The newly hatched chicks should not be taken out 
or fed until they are 24 hours old. After this they 
may be kept in the lower compartment for a time, 
provided all four lamps be kept burning. As soon as 
convenient, however, they should be transferred to an 
electric brooder, two forms of which will now be de- 
scribed. 

The first and simpler form, suitable for use only in 
a well warmed room, is shown in one of the photo- 
graphs. It consists of a small wooden table carrying 
on its under side four lamps, and surrounded by a 
fringe made by slitting a piece of old blanket. For 
use on the ground or where the floor is not warm, bot- 
tom heat must be provided as shown in Fig. 1. Forty 

chicks can be ac- 
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commodated 
by such a brooder 
having the follow- 
ing dimensions: 
Top, 14 by 20 
inches, supported 
by legs & inches 
long. Bottom box 
of wood, 14 by 20 
inches outside, 3 
inches deep in- 
side. Box-cover of 








a slatted bottom 


which is to be put 


in half way down HEATER. 
thus dividing the 
box info an upper and a lower compartment of equal 
depth On top of the slats a double thickness of 
voclen blanket sheuld be tacked, to support the eggs, 
1 hown in Fig. 1 

Eieht « I lamps are required for the heating 
units These are be mounted in porcelain recep- 
tacles as shown, four lamps in ea ompartment near 
its top For 110-volt ircul ordinary 16-can 
dle-power carbon filamet lamps made for 230 volts, 
and connect them as. shown in tl liagrat where 
REG means regulator r thermostat. ar ‘ re nap 
switche o bt laced on the outside i how! t ne 


of the photographs 


THE BROODER WITHOUT BOTTOM 


INCUBATOR WITH BROODING 
COMPARTMENT OPEN. 


the bulb under the tongue at the side of the mouth 


and hold it until the mercury column does not rise 


any higher. By observing with a mirror it will then 
be possible to determine quite accurately how much 
in error the marking on the scale may be, and due 
aliowance for this can then be made by assuming that 
the same error is present at the 104-deg. mark, which 
is the temperature of incubation 

The machine must be run a few days before any 
eges are put in, to give time for carefully adjusting 
the thermostat When the latter is once set right it 
will automatically maintain the heat at the desired 
point by “winking” the lamps on and off. With all 


tin 14 by 20 inch- 
PLAN VIEW WITH COVER es, protected on 
REMOVED. top by a sheet of 
paper and a 
sprinkling of sand. Four lamps are required in 
the upper part, one near each corner, and two 
in the bottom heater. It will be observed in the 
diagram of connections that the lattér lamps are 
connected in parallel and not in series, which causes 
them to burn more brightly. The power consumption 
is 33 watts, or about twice what is required for hatch- 
ing. No thermostat or thermometer is needed for the 
brooder It will not get too warm if the current is 
left on all the time. 
Where any form of bottom heater, such as that just 
described, is used it is necessary to either sink it level 
with the floor or to provide sloping boards by means 

















ee 











MARCH 5, IQIO. 


of which the chicks may get up on the raised platform. 
Che following bill gives a list of all materials need- 
ed and their present retail prices: 
For the Incubator. 
8 230-volt 16-candle-power carbon lamps $1.60 


8 porcelain receptacles ...........+e6- 48 
FD nes vbecsdecnstceséceaeeeas 75 
2 PE bncs'catd sundtbpos staan 10 
2 single-pole snap switches............ 30 
1 piece 12x18 window glass............ 20 
EA GE. 0.0 060.8 94008s F000 040865eRab 15 

EE Goths kcedbececon bencneasenee $3.58 


For the Brooder. 
6 230-volt 16-candle-power carbon lamps $1.20 


6 porcelain receptacles ............. ee. ae 
Ee: SE We OD 05 i cdsndasactecsaes te 15 
BA, GEE. cc vcccscecesneoubawaaease 05 

EE 8:15:59 sc cased buahankoneann $1.76 


The foregoing bill does not include the shaded lamp 
and fixtures shown on the outside of the incubator in 
Figs. 1 and 2. An ordinary 4-candle-power lamp so 
mounted is a convenience, but not in any way essential. 


— 
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CONVENIENT DOOR HOLDER. 
BY D, PENNINGTON 

A convenient door holder may be made from a 
barrel hoop, as shown in the accompanying illustra- 
tions, by cutting a piece about eight inches long and 
inserting a rubber-head tack (such as used in the 
plumbing trade) at each end, on the under side, as 
shown in Fig. 3. Two such tacks are also placed on 
upper face, spaced apart sufficiently to allow the bottom 
of the door to fit between them. The arched shape of 
the hoop will give sufficient friction between the door 
and floor to hold the door in any desired position. 

If rubber-head tacks are not available, the ends may 
be covered with some soft material such as carpet and 
tacked thereto. In place of tacks, a notch may be 
cut in the barrel hoop equal to the thickness of the 
door, as shown in Fig. 4 of the illustration. The 











HOME-MADE DOOR-SECURING DEVICE. 


center of a barrel stave may be used instead of a hoop 
by cutting it to about the same width as the hoop. 
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BORING HOLES IN GLASS. 


BY GEORGE J. MURDOCK, 


Glass is universally conceded to be exceedingly diffi- 
cult to work when cold, yet its fragile nature often 
calls for means of repair. It is also desirable some- 
times to drill large holes in glass plate, or through a 
glass column, which is not an easy thing to do with 
any facilities hitherto developed for such work. 

It is well known that turpentine applied to a small 
drill wil! enable one to drill through a piece of glass 
by persistent application and frequent grindings of 
the drill. This hole will often taper from a larger 
diameter at the top to a smaller one at the bottom, 
and besides it is quite impossible to drill two holes of 
the same size with the same drill. Instrument work 
of certain classes would be made better also if it were 
possible to tap threads in the glass of which the base 
or other parts are composed. In the opinion of the 
writer the best fluid to be applied to the glass so that 
the tool will take hold is that of the formula given 
below. It has been developed after many experiments 
with different mixtures, and will bé found to be su- 
perior to anything heretofore known. With a bastard 
file wet with it, a piece of plate glass may be put into 
a vise and filed like wood; any other cut of file may 
be used, but where there is much glass to remove, the 
coarser the file the better. 

For drilling small holes, a brass tube of the diam- 
eter of the hole wanted is better than a drill. The 
tube should be made smooth on the end that is to come 
in contact with the glass, and charged with carborun 
dum powder, or what is better, diamond dust. In 
starting the hole a piece of wood having a hole drilled 
in it of the size of the brass tube should be cemented 
to the glass, the hole being located over the spot where 
the desired hole is to be made. A hole should be 
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made in the side of the tube by filing into it with a 
round file, and it may be turned either by a drill 
press or by one of the small, geared, hand drill-stocks 
used for small drills. With a small brush dipped into 
the solution as herein given wipe the hole so that a 
little of the mixture will run down inside the tube, 
and onto the glass where the hole is being made, and 
the tube will be found to enter the glass with sur- 
prising ease. 

If it is desired to have the edge of the hole sharp 
where the tube comes through, cement a small piece of 
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Fig. 1.—APPARATUS FOR BORING LARGE HOLES IN 
GLASS. Fig. 2.-METHOD OF REPAIRING 
CRACKED PLATE GLASS, 


glass to the under side of the plate being bored, and 
when the tube is through, continue the boring until it 
has entered the lower plate slightly. Glass cut with 
the diamond will often break unevenly, and fail to fit 
a window sash; circles cut out for the dials of instru- 
ments of the clock class, circles for static electric ma- 
chines, glass covers for galvanometers, ammeters, and 
many other instruments are often thrown away, when 
a touch with a file wet with this solution would save 
them. It is especially recommended to glaziers to re- 
move the sharp edges of the glass cut with the dia- 
mond, which often cut the hands. For boring large 
holes in plate glass the jig shown in the sectional view, 
Fig. 1, is very handy, in fact 
almost essential if correct re- 
sults are required. It can be 
easily modified to hold the cut- 
ter for boring circular work, 
such as glass columns or con- 
cave surfaces, where circum- 
stances require such variation. 
The frame is am iron casting 
having feet J, and is bored 
out to receive a steel bushing 
Cc, which may be hardened 
after a central hole is made to 
receive the shank B of the cut- 
ter bar. The top of the cutter 
bar or shaft is squared at A so 
that a bit stock may hold it, or 
it may be held by the chuck of 
a drill press. The bottom has 
a flange and a pilot L, which 
fits. in the hole of a small 
emery wheel G of the kind 
used by toolmakers on univer- 
sal grinding machines for lap- 
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When the wheel is turned it will immediately enter 
the: glass, boring a very smooth and true hole. If a 
drill press is used, the speed should be slow to avoid 
throwing the fluid out of the cup or heating the wheel, 
the last being especially avoided, as all of the constitu- 
ents of the fluid are very volatile, and it will evaporate 
quickly if much heat is present. 

When the hole is nearly through moderate the pres- 
sure, but keep on drillicg until the wheel has entered 
the plate H slightly. A slight tap with a hammer will 
now knock the window glass off, and the wheel and 
shaft may be removed through the hole. Do not at 
tempt to remove it through the top unless the hole is 
very clean, or you will prli the wheel off the arbor. 

Fig. 2 shows how a cracked plate-glass window may 
be repaired. At, the ends of each crack and where 
they intersect, a hole is bored to receive a bolt. The 
nut Z of the bolt is made thin, and a rubber washer, 
made of engine packing, is held against the glass by 
a washer and screw. The dimensions given are those 
used some time ago in repairing a store window. The 
heads of the screws were located inside the store, so 
as to make it impessible to remove them from the out- 
side. The window is still doing service. 

——_ —»+er+-em — 
A WAGON JACK, 
BY I. G. BAYLEY. 

For oiling wagon wheels, or taking them off, some 
kind of lifting arrangement is resorted to. For sim- 
plicity of construction and effectiveness the jack here- 
with described is unique. The whole, including the 
pegs or pins A, is made of oak, the best tough white 
oak being recommended. 

The beam is made from 3- by 4-inch timber, planed 
down to the dimensions given. An eye or slet is cut 
out at the wide end, 11/16 inches wide by 41% inches 
deep. This end is rounded off to a radius of 2 inches. 
Five pegs, 1 inch diameter by 2 inches in length, are 
driven into the upepr side. The holes are 1 inch deep 
and should allow the pegs to have a driving fit 

The upright is 27 inches high to the center of the 











ping out small holes. 

The lead bushing in the wheel 
should be cut out on the side 
that is to do the boring, and the 
pilot L must not go entirely through the wheel, but be 
cut at least \ of an inch short of the wheel thickness. 
The wheel may now be cemented to the cutter shaft by 
heating it, and also the wheel slightly, so as to melt 
some gum shellac which has been sprinkled on the top 
side of the wheel. After it is cold mix up a stiff paste 
of liquid glue and emery of about the same grade as the 
wheel, and fill the bottom of the hole P even with the 
wheel. In drying it will shrink slightly. and the naste 
may be applied again, and until the surface is flush 
with the side of the wheel. 

The feet J of the frame have thin rubber F (known 
in the stores as “rubber dam”) cemented to their 
under sides with bicycle tire cement, so that when 
placed on the glass the jig will not slip around, but 
can be easily held in any desired location. 

The place where the hole is to be made having been 
ascertained, a ring of putty D is stuck to the glass to 
form a cup; and after the wheel shaft is inserted in 
the bushing, the apparatus is placed with the face of 
the wheel over the spot to be bored, with the feet / 
resting on the glass. Before beginning operations a 
piece of double-thick window glass H is cemented with 
French copal varnish to the under side of the plate to 
be bored. 

The formula for the fluid to be applied to the tools 
is as follows: 

Pulverised camphor ...ccesiccsscese oz. ii. 
een GE fi os eis jet daa below dr. vi. 
Enough oil turpentine to make a six-ounce bottle full. 

Apply the bit stock to the shank A of the shaft, then 
pour enough of the fluid into the putty cup to cover 
the lower side of the wheel G. 


A WAGON JACK, 


fulcrum, made from 3- by 3-inch stuff. The end is 
rounded off to a radius of 1% inches, and a siotted 
hole is cut in, as indicated in the detail view. 

The lever is cut from 1-inch board, 6 inches wide by 
about 33 or 34 inches in length. It should be laid out 
accurately to the dimensions given in the larger scale 
view. When correctly made, and the slot in the 
upright cut likewise, the two holes for the pegs A 
will be in a vertical line, when the lever is pressed 
down, as shown in the upper general view. The pegs 
A should have a loose fit, and be furnished with small 
wooden pegs or nails, to keep them in place, when the 
parts are assembled. 

To operate the jack, the lever is raised, as shown 
in dotted lines in the lower general sketch, and the 


beam slipped in place under the axle of the wagon 
which should rest between one of the small pegs 
the upper face fearing on the lever, it is pressed 


down into its lowest pos hown in the upper 
sketch, raising the wagon whe fro ! ground and 
securing it in that position indefinitely, without the 
least chance of its slipping back 

——__ > ++ 2» -- - 

Swelling ground cannot be held by timber; means 
must be provided for relieving the pressure of the 
ground from time to time. It will cause little trouble 
if spaces are left between the lagging, through which 
the pressure may be eased at intervals by removing 
some of the material. Expedients such as packing 
with straw are valuable only until the swelling be 
comes sufficient to pack tightly the cushioning sub 
stance. When this becomes packed solidly it transmits 


the pressure to the timbers. 
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CIGAR-CU TTING MATCH-RECEPTACLE 

J. P. Crostuwatt, Sadieville, Ky In this 

device the matches are delivered successively 


ondition ; it delivers a match 


nd iltaneously cuts the end of a cigar 

t stow t matches in a receptacle to be 

deliv dt refrom successively; and it main 
Ss t ock in the receptacle in operative 

i t th matches are completely or 


YUTOMATIC REGULATING DEVICE FOR 





WATER-TANKS W I BRUBAKI Harris 
burg, Pa devi is parti arly applicable 
for keeping filled tl tanks or troughs dis 
posed in the center of a railway track for the 
purpos supplying water to a passing en 
gin The devices s actuated by a float in 
whi the va mechanism is operated directly 
by the water pressur from tl water main 


Prime Movers and Their Accessories, 








GOVERNOR J I. Nick Ww Evansvilk 

1 Particularly stated, this inven relates 
mproving the aive mechanism forming a 
art of the turbine and also improving the form 
f tl weights operated y centrifugal fores 
ind also im ving the form of parts associated 
with these weights and with the valve con 


g£overnor 
Rallways and Their Accessories, 
FLUE-POINT AND ITS ATTACHMENT TO 
FLUE-SHEETS ( Ss COLEMAN 
Wash Mr Coleman has 


numerous experiments, that, by 


Spokan: 
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flue-point with a ssed shoulder, and by em 


ket of soft metal, the same being 





provided witl i bead interposed between th 
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sl t and tl sh Ider f t 1 point 
and xpanding and beading tl ter Is 
ft flue-| t i t a tigl 
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GAMI APPARATUS Ww I SCUNI 
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Vinit Okla rm t dapted to produ 
g ds s s and qualiti 
mr t f the invention is to produce a 
devi which ma " heaply manufactured 
ind which is adapted to produce sounds of 
pitches \ varying the manner of 
l ting tl sal 





AMUSEMENT DEVICI R. FARRe! I 


Britis ( imbia, Canada Among th 

> ts wl ! I sent iInventior 

is \ N I l p id in apparatus 
W is produced tl illusion of floating ir 
id-air ind to produce a simplified nstruc 


apparatus designed to produce the 


Pertaining to Vehicles, 
BICYCLE AND MOTOR-CYCLE HOLDER 





W A. Si Wallace, Idaho The devic is 
pe ul t irried on the fram the ‘ 
ind i be adjusted to hold th vele i in 
prig position when not i ridder the 
suppor ing adjusta to gag ne of th 
dals th yele so that tl it wi b 
d against movement should the cycle 
i standing position on a grade 
LOCKING DEVIC! EF. D. WINTERLING, New 
Y - in 2 rhe invention 1 t to manually 
ntrolled levers, such as the controlling levers 
automobiles and the like, and its object is to 


provide a device arranged to se@urely hold the 
mtrolling lever in position against accidental 
displacement, and to prevent the operator from 
shifting the controlling lever too far. 
Desig 
DESIGN FOR A COVERED DISIT OR SIMI 
LAR ARTICLE.—C. Zine 


rh desigr 





Limoges, France 
presented is an interesting and 
amental covered oblong dish, with a sloping 
S The de 


ludes the representation of neat yet fanciful 





top and base and end handle 





forming a pleasing ornamentation 
DESIGN FOR A GLASS GOBLET OR SIMI 
LAR ARTICLE ( oO Whit 


Mills, Pa rh rhnamental design in this case 


NorTH WooD 


epresents a glass goblet of exquisite body 
1 slightly tapering narrow column con 
ting it with a flat base rhe ornamental 


features cut in the goblet are very artistic 
Mr. Northwood has designed another glass gob 
et of the same general curves and shape, but 
with flower ornamentation very dissimilar; 
and also a third glass goblet with a somewhat 
decided 


with a 


departure from the other two and 


broader flower ornamental display in 

No Copies of any of these patents wil! 
he furnished by Munn & Co. f 
Please tate the name of the patentee, 
the invention, and date of this paper. 
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NEW BOOKS, ETC. 


rHE OATH OF STRASBOURG TO CHANTI- 
cLerR. By Annie Lemp Konta. New 
York and London: D. Appleton & 


Co., 1910. S8vo.; 850 pp. Price, $2.50. 

As a general rule, an author divides the 
prospective readers of his work into two cate- 
gories, and a book is usually designed with 
the divisions in view; it is intended for the 


perusal either of the student, or of the general, 
easual reader, and seldom answers the pur- 
poses of both Mrs. Konta, however, has fur- 
nished us with an exception to this generaliza- 
tion, in her excellent history of French litera 
ture, and it can truthfully be said that both 





the student and the lay reader will find much 
of interest and of high literary value in her 
hook The work is a_ concise, and clear 
chronology of practically the whole of French 
literature, beginning with the formative period 
The history is technically most thorough and 
systematic, and that it is the result of long 
continued, conscientious study and investiga 
tion becomes apparent to even the most cur- | 
sory reader It is naturally difficult to treat | 
a subject of such comprehensive nature, #0 | 


that its necessary brevity does no violence to 


the mass of information which must be in 





cluded, but the author appears to have solved 
this problem suecessfully. The appended biblio 
graphy is excellent Another good feature is 
found in the thorough index, an element so 
necessary in a book of this kind, and so seldom 
properly done Aside from any pedagogical 
value, the book is of great interest, owing to 
the many interesting and amusing anecdotes 
and stories, which the author has compiled 
from different sources, regarding most of the 
prominent figures of French literature Many 
f the anecdotes have been discovered in ob 
secure French sources, and appear for the] 
first time in English in Mrs. Konta’s book 


Tue History or ASTRONOMY By George 





Forbes, M. A., F.R.S., M.1.C.E New 
York and London G. P. Putnam’s | 
Sons, 1909. 16mo.; 200 pp | 

I’ Forbes has written a very instructive 
little book on the history of astronomy, which | 
he divides into four periods—the geometrical 
dynamical bservationa and the physical 
Thus he traces the evolution of intelligent | 
thought in the progress of astronomical dis 
ery, and by recognizing the different points | 
f view of the different ages gives credit even | 
to the ancients Although the history has | 
bee necessarily curtailed, still it lays before | 
the reader in a limited space just enough about | 


each age to illustrate its tone and spirit; to 
neeption of the ideals of the works 
to present logically and gradually different and 
new points of view and additional means of 


investigation. 





Legal Notices 


PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, \ew York, or 
625 F street, Washington, D. C., in regard 
to securing valid patent protection for their ine 
ventions. Trade-Marks and Copyrights 
registered Design Patents and Foreign 
Patents secured 

A Free Upinion as to the probable patenta- 
bility of an invention wil! be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All | 
communications are strictly confidential Our f} 
Hand-Book on Patents will be sent free on 
request. 

Ours is the Oldest agency for securing patents; 
it was established over sixty-five years ago. 








MUNN & CO., 361 Broadway, New York 
Branch Office, 625 F St., Washington, D. C, 

















INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
February 22, 1910, 
AND EACH BEARING THAT DATE 


[See note at end of list about copies of these patents. ] 








Advertising device, N. Stipkowitsch........ 950,309 
Advertising device, motion, A. H. Douglas. 950,166 
Aerial machine, J. Beard secvdncee GEeGne 
Air brakes and economizing air, means for 

releasing, W. S. De Camp -.. 950,165 
Air cylinder, W. L. Abate 949,872 
\ir level inlet for house or other drainage, 

fresh, R. Knox 950,332 
Air separation of oxyger and nitrogen 

from liquid, G. Claude 950,436 
Airship, J. A. Turnidge = .... 949,810 
Alarm and current-saving apparatus for 





automatic exchanges, A. M. Bullard 
Alarm call box, electrically operated pon 


A. 
Amusement device, Ross & Holton 
Animal foot brace, T. Kupfer ‘ 
Armature for electric generators, H. Tide 










Ash lift, A. Sundh .. 
Automobile sign, F. Coryell ‘ p OAL 
Raby jumper, adjustable, E. E. Humphrey 949,898 
Ball grinding machine, A. F. Rockwell..... 9 
Band entter knife, G. A. Hege ...... 
Bandage, FE. H. Saxe oe 
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NOW READY! , 


THE FOURTH DIMENSION 


SIMPLY EXPLAINED 


WITH AN INTRODUCTION BY 


HENRY P. MANNING 
Professor of Mathematics, Brown University 


Price, $1.50 net. 260 pages illustrated 


FRIEND of the Scientific American's donated a prize of $500.00 for the best simply-worded 

non-mathematical explanation of the Fourth Dimension. The prize was won by Lieut.- 

Col. G. D. Fitch, U.S. A. This essay, together with three pas which were accorded 

honorable mention, was published in the columns of the Scientific American. As a result; so 

much interest was aroused in the subject of the Fourth Dimension that it seemed advisable to 

collect, in permanent form, the more meritorious of the 245 essays which were sent in from all 
parts of the world. 

_ The pane work presents twenty points of view, all of them interesting and no two quite 
alike. Each essay is 2500 words in length. The reading of one essay does not involve the reading 
of the entire work, yet the entire gives a comprehensive view of what the layman wishes to 
know about the Fourth Dimension. No abstract mathematics will be found in the volume. The 
essayists endeavor the explain to Fourth Dimension both by imagining the effect of transporting an 
ordinary third-dimensional human being into fourth-dimensional space and also by explaining a 
third-dimensional_ man’s possibilities in one and two dimensional space. 

Professor Manning, the leading American authority on the subject of the Fourth Dimension, 
contributes an introduction in which he explains how the concept of the Fourth Dimension gained 
mathematical prominence, and swiftly reviews the work that has been done in the field. He has 
also edited the essays and supplied explanatory footnotes where required. 


ORDER FROM YOUR BOOKDEALER OR FROM 


MUNN & COMPANY, Inc., 361 Broadway, NEW YORK 
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| Binding device, flexible, C. B. Smith... 


| Boilers, means for retaining heat in steam 


HARRY R. GEER CO., 851 McLaran Ave., ST. LOUIS, MO. | 


Barrel head fastener, J. N. Clouse... 4u,975 
Bath apparatus, shower, F. E. Youngs 200 
Bath tub molding apparatus, T. S. Crane 40,077 
Bath tubs, apparatus for molding undercut 

lugs on, T. S. Crane 





949.976 


Bearing, fluid pressure thrust, H. G. Reist. 049,989 
50, 48 


Bearing for shafts, roller, T. F. Callahan 

Bearing roll with angular interspace, ( 8&8 
Lockwood ee ee 

“earings, cone lock for ball, J. J. Lackey 





Bed, recess, R. H. Anderson H2 
Bed, sofa, 8S. Karpen : . 950,137 
Bedstead frames, securing device for, Val 


lone & Rogers .. 
Beer rod, Marsden & Dahn 
Bell, J. R. Kidney ....... tes 
Bending dies, B. J. Bdema pesesenece 
Bending machine, Schlosser & Christian.. 
Binder and leaves, EB. C. Holland,..... oe 
Binder attachment, J. D. Roberts... 
Binder, loose leaf, L. E. Shipman 


Blowpipe, J. F. Mason 
Boller cleaner, B. F. 





Parker 


Cc. Clarke . 949 
Bolt and nut lock, C. H. Ferguson... } 
Boot tree or last, W. W. Dunean... 
Bottle, J. Auger ° 


mo 







Bottle, G. Hall .. ovstesece 950,446 
Bottle caps, apparatus for making and in- 
serting, C. F. Jenkins otésave 850,022 
Bottle filling device, A. R. Seutt... 0,161 
Bottle washer, R. J. Pfeifer eee ° Ae, BOD 
Bottles, ete., device for applying adhesive 
material to, 8. B. Go wees 0, 207 
Box, W. 8S. King ccceccccoecccs O80,008 


250, 2560 
249.958 
40 S05 
49,823 


Box opener, C. L. Curtis bib obeeeees 
Boxes, partition for, J. T. Ferres........ 
Braces, gentleman's, E : 
Braiding machine, A. C. FPaire...... . 
Brake apparatus, safety release magnet for, 
w ¥. Dickinson, Jr ~~ 
Brake beam, P. B. Harrison ........ 


950,228 
940,892 





Brake beam strut, E. G. Busse..... 
Brake shoe, H. Pries boptenaae 
Branding machine, H. Waibel ...... 


Brazing or welding rail bonds, apparatus 
for, C. R. Sturdevant aeees . 
Bridge, submerged, W. Blanchard . 
Broom and scraper, combination, J. 8. Ben 
der eee * . eee eee eeeeee 
Brush, fountain, W. EB. Miller. 
Brush, rotary, M. Cummins... 
Brush, shaving, W. H. J. Down ° 
Buggy top attachment, W. P. Bliss 
Building block mold, C. J. T. Cordes 
Butter cutter, W. P. Hart ... . . 249,929 
Button and necktie fastener, collar, 
Morrison . . 
jutton, cuff, J. A. Monroe 
Button, cuff, J. H. Simpson .. 
Button fastener, H. G. C. Horning 
Buzzer or beli, door, W. R. Moore. 
Cabinet, adjustable revolving grocer's, J. R 
O'Connell oe oe 
Cabinet, ironing board, Mesadenhall & Ping 
Cable clamp, C. A. Butler @ 
Cable connection, O. Tangring.. 
Cable support, T. A. Di 
Caffein, extracting, H 
Can See Garbage can. 
{ 
{ 
( 
‘ 
‘ 
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250,083 
048,791 
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$50,028 
90, 3TO 


950,082 
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ssel : 
Trillich 


‘an closure, G. A, Cibulka . oe 

‘an heading machine, J. Eldridge 

ap, A. Williams 

ar brake, W. C. Marsh 

‘ar brake mechanism, E. Ramsay 

‘ar brake shoe, street railway, J A 
Brownfield eceseee 





Car door, J. E. Pearce .......0--++. 
Car door, grain, T. Oswald oe 
Car door, grain, G. Paget et al.... 
Car draft rigging, F. Koch 

Car fender, E. E. Close - 
Car, railway motor, 8. D. Reynolds 
Car roof, J. Pearson ’ 

f roofs, construction of, D. Tatum OO? 
{ we 
( O49 
( 

( 


940, 838,040 


ep, D. I Lemon 
B ‘ 940 877 


( 0 





ir unloading machine, J. MeMyler 
‘ars brake ratchet shield for railway 


MecWatty & Sinclair 800, 266 
Cars, drop stake for logging, F. B. Thrall 
et al O49 908 


Carbon and producing it, treated, P. J. Mul 
yey : eeécveve 649.988 





‘hurn, J. C. Rice . pas 

hurn, W. J. C. Gaar .. 

‘hurn, J. McLean 

‘horn, R. F. Roger see 

‘hurn and butter worker, combined, R 
Disbrow : 





Cartmreter, P. J. Dasey ... - 950,278 
Carbureter, L. Anderson 90), 4223 
Carriage curtains, et¢ means for forming 

socket holes in, F. 8S. Carr. D409. RAT 
Carriage door track, E. Barth e D0 ORD 
Carriage pusher, baby, H. Alban G50. 218 
Carriage seat, extension, I. A. Sturtevant 950,105 
Cash register, J. P. Cleal . 40,884 
Caster, W. Goldbach 950,154 
Casting apparatus, A. Jameson .. . 950, 106 
Celling support, D. Pemberton #49.9008 
Celluloid substitute, H. Heydenhaues.. 80, 802 
Centering device, V. Stroh 940, S56 
Check controlled apparatus, A. E. Acee ah). 200 
Check controlled apparatus, J. J Wilson... 950,398 
Chimney top, G. W. Mueninghaus on.142 
Chuck, rock drill, H. W. Schorlemmer Mi OO 
Churn, G. W. Treece so0en te 44 S04 
( 
{ 
‘ 
( 
{ 


Cigar bunch mold, P, A. B. Scheer 
Cigar cutter, F. & H. P. Byden 
Cireult controlled switch, W. Richmond 
Clasp, W. C. Michael ° 
Clipper, A. W. Rabe 
Closure, H. Deitz ‘ 
Cloth folding machine, J. W. Gaunt 
Clothes holder, L. L. Fonda 
Clothes line attachment for windows, J 
Kehoe ... ° 
Clothes line support, H. Herstein 
Clothes line support, C. M. Follett 
Clothes rack. folding. 0. Felts 
Clutch, J. 8. Coates 
Clutch, friction, D. Noble 
Coal and wood box. W. RB. Quick 
Cock and faucet, H. Mueller 
k, gage, R. R. Shapley 








Cock, gas, FE. J. Farnan 
Cocks, rotatable index for, H. Mueller 
Coin-controlled machine, Broughton & 
Coin wrapper 1. Meyers 
Coke oven door, J. J. Alley 
Collar, overcoat, L. Lyons cesses 
Collar supporter s retainer, D. Marinsky 
Comb. See Currycomb 
Comb cleaner, G. H. Winter ....... ome 
Commutator motor, E. F. W. Alexanderson 949.‘ 
Compression regulator, J. B. Brown 949.96 
Computing machine, W. P. Quentell om) 
Concrete cattle guard, ©. P. Murray 494 
Concrete compositions, manufacturing, J 
W. Adams ... ‘ 949,024 
Concrete construction, reinforced, ( w 
Peckham ... Ot 401 


Concrete molding machine, J. C. Denton 18 88GB 
Concrete pile and making the same, I E 
We } 









Concrete G. Duja.din 

Condenser, Injector, W. M. Fleming 
Conduit, sections oO. K. Hug 

Container top, Williamson & Oldhar 
Controller regulator, W. P. Casper 
Controller regulator, A. S&S. Cubitt 
Conveyers driving mechanism for heet 


Dexter & MeCain 
‘ore forming apparatus, E. EK. Brown 
‘ore machine, O. K. Moore 
rn shocker, I. L. Dawson 
Cotton packer, automatic, W. B. House 
Cotton picking sack and holder R B 
Montgomery ° 
| Counter, automatic stock, P. H. Davie W),2 
| Coupling knuckle pin retainer, E. P. Kinne ‘ 
| Cradle, L. Vargas : a) 








| Cream separator, F. C. A. Richardson.. 50,117 
Cultivator, adjustable hand disk, J. W 
Watson ....... ea ° 956,084 
Cultivators. cotton blocking attachment fer 
aI Horner 940.795 


“‘urrent motor, direct, A. L. Sohm Oo. 218 
‘urrent reetifier, high potential alternating 
H. Thordarson 


o,124 
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t late scientifi nfor ation. presented in a clear and 
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Price $5.00 in cloth 
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By A. RUSSELL BOND 
320 Pages. 340 Illustrations 
Price 32.00 Postpaid 
Chis isa story of outdoor boy life, suggesting a large 
number ot diversions which, aside from affording en 
tertainment, will stimulate in boys the creative spirit 
In each instance complete practical instructions are 
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TWO REMARKABLE SHOWS. 
(Continued from page 196.) 

The W. 
as heretofore, several of its 
boats, but the construction novelty of the 
show was a hull built of phosphor-bronze 
plates riveted together and attached to the 
U-shaped clamps passing 
hull. 


Mullins Company exhibited, 


ribs by means of 


over the latter and riveted to the 
These boats were constructed by the 
Davit & De Groot Company, a firm 


which has had a great deal of experience 
building riveted steel-hull lifeboats for 
the United States government. The phos- 
phor-bronze hull has a great advantage 
over the steel hull on account of its non- 
corrosive qualities, and in addition to 
this the new construction does away with 
rivets through the ribs. In a 36-foot 
cruiser exhibited by the same concern, 
there was installed a new type of hydrau- 
lic steering gear, which consists of two 
curved cylinders with movable plungers 
placed at the steering wheel and con- 
nected by means of small copper tubing 
to similar cylinders placed at the rud- 
der. The cylinders and tubing are filled 
with a mixture of oil and glycerine, a 
very slight movement of the transmitting 
pistons at the steering wheel being suffi- 
cient to actuate the rudder positively. 
The mixture used is non-freezing, so that 
cold weather does not affect it. This 
steering gear appears to be a decided im- 
usual form, since it is 


provement over the 
more or less self- 


easily worked and is 
locking. 
Probably the most popular craft exhib- 


ited were the open speed boats, which 
vary in price from $1,000 to $3,000 or 
$4,000. Twenty-five miles per hour was 


the highest speed guaranteed by any of 
the makers of these boats exhibited, and 
them do not make more 
hour. For the 
content to 


the majority of 
than 18 or 20 miles an 
means who is 
slowly, there were boats 
varying in price from $104 to 
were fit- 


man of small 


travel (open 
launches ) 
$1,000. Some of these launches 
ted with automobile tops. The 
larger and more comfortably fitted 
out than ever before. The price of these 
boats is low compared with their size and 
speed of 10 or 


were 


usefulness. An average 


12 miles an hour is all that is aimed at 
with this type of boat. In many in- 
stances electric lights run from an igni- 
tion dynamo were fitted, while comfort- 
able bunks, a small galley, etc., were the 
rule, 

The exhibit of engines this year was 
a large one. While many manufacturers 


stick te the 2-cycle motor, this is 


chiefly on 


still 
used low-powered, slow-speed 
two-cylinder motors. 
invariably are fit- 
motors of the 4- 
horse-power Mietz & 
engine was 
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Jencick 
Manu- 
8-cylin- 
with 


boats having one or 
The speed craft almost 
ted with 4 or 6-cylinder 
type. A 100 
kerosene-oil 


cycle 
reversible 
striking 
225-horse-power 
built for a 
Company. The 


Weiss 
one of the 
also a 
racer by the 
Dean 


motor 
Motor 
facturing showed the 
2-cycle engine 
Which they made their record run from 
St. Louis to New Orleans last year in the 
“Brer box II.” The 
struction 
line of 
power 


Company 
der 8&0-horse-power 


exhibited a complete 
including the 125-horse- 
double-acting 6-cylinder engine 
used by the Russian government on its 

The smallest and  light- 
motor exhibited was the Wa- 
4-cylinder motor 
shown in a 14-foot boat intended 
for a young This motor weighed 
about 100 pounds complete. 
novelties of the 


Company 
motors, 


submarine. 
est marine 
terman 12-horse-power 
small 
lady. 


show was an inclosed fly- 
pockets around its peri- 
ry. The discharge of the exhaust into 
se pockets helped to turn the motor. 
flywheel thus acting as a muffler. A 
v form of timer, consisting of a small 
ewheel revolving within an internal 
ar, was exhibited. A specially built 
otor boat fitted with Tho mpartments, 


nd intended to be used in navigating the 
rapids at Niagara 


eel having 


was shown by 
Detroit Boat Company. With this 
(Concluded on page 210.) 
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boat, two men expect to make the haz- 
ardous 7-mile trip through the rapids and 
‘the whirlpool next summer to Lewiston, 
Canada 

The motor boat industry, as mirrored 
by the 1910 show, is increasing by leaps 
Already there are 50,000 
motor boats in use in this country, and 
it is safe to say that by the end of an- 
other year this figure will be materially 


and bounds. 


increased. 


THE FIRST AMERICAN AERONAUTIC SHOW AT 
BOSTON. 

The two general views of the Boston 
aeronautic show reproduced herewith 
will give our readers a good idea of how 
well-filled was the large hall at Mechanics 
Building with the machines of American 
inventors at the recent show. While a 
few of the aeroplanes exhibited were on 
the lines of some of the successful Euro- 
pean models, most of them were patterned 
after American models, such as the Cur- 
tiss and Wright biplanes and the Pfitzner 
monoplane. In one of our illustrations a 
monoplane on the general lines of the 
Bleriot (the “Morok”) with the sliding 
wing tips invented by Pfitzner instead of 
wing warping, appears in the foreground, 
while the large Antoinette type with tri- 
angular body and the smaller Bleriot 
type monoplane were both exhibited by 
the Scientific Aeroplane and Airship Com- 
pany of New York. Both of these ma- 
chines were constructed by Stanley Y. 
Beach. 

Another general view of the hall shows 
the former of these two monoplanes in 
the foreground. Another monoplane of 
original construction (the “Burlingame” ) 
appears in the distance, while hanging 
from the ceiling is a biplane glider con- 
structed and used by the students at Bos- 
ton “Tech,” and just below this another 
glider built by two boys after a descrip- 
tion published in the Scientiric AMERI- 
cAN. The balloon “Boston,” the club bal- 
loon of the Aero Club of N. E., is seen 
partially inflated in the center of the hall, 
while on the right-hand side are seen 
several balloon baskets, amcng them be- 
ing that of Leo Stevens’s small one-man 
“Mercury” and the basket of a 
balloon capable of 


balloon 
160.000-cubic foot 
carrying 20 passengers. 

The L. A. W. biplane and revolving- 
cylinder 2-cycle motor was one of the 
novelties of the show. This biplane was 
constructed somewhat on monoplane lines, 
there being a rectangular body extending 
out behind and carrying the biplane hori- 


|zontal rudder for steering up and down. 


The motor was mounted on trunnions 
close in front of the main planes, which 
mounting makes it possible to direct the 
propeller upward slightly when the ma- 
chine is running along the ground in or- 
der to rise. The new revolving-cylinder 
motor used on this machine is said to be 
one of the lightest motors of this type yet 
produced. It is soon to be put on the 
market in two sizes of 50 and 100 horse- 
power. 

Jesides the aeroplanes shown in our 
photographs, there were numerous other 
full-size machines. Most of these were 
described in our last issue. A Farman 
machine like that used by Farman at 
Brighton Beach in 1908 was put on exhi- 
bition when the show was half over. This 
machine was the only aeroplane said to 
have made a short flight previous to the 
opening of the show. 
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THE UNBALANCED BULLET. 
(Continued from page 203.) 
based, indicated plainly that the cause, 
so simple after discovery, was not even 
surmised. Their attempts to reduce it 
were based upon the theory that the 
blast of powder gases at the muzzle, or 
some condition of the rifle bore at the 
muzzle, was responsible for this appar- 
ent sudden’ change in direction of the 
bullet's flight at this place. 
Persistent screen shooting and contin- 
|ued elimination of errors that were 








Sharpe x“ ad R. 5S Good =e on SMALL WATER MOTORS 
sees ot . — GM ‘ d in Scientific American Supplement 
a. or, ee a , 1494, 1049, and. 1406. 

W. Dent d HOW AN ELECTRIC OVEN CAN BE MADE 
heet or if hold J. T. Hieb is explained in Scientific American Supplement 
Shock absorber, KR. G. M 1472. 

Ss 4 ‘ hier t 
Shoe - tilater, ¢ K ‘ 33 | THE BUILDING OF A STORAGE BATTERY 
Shutter, flexible t g metall J. G. & if is described in Scientific American Supplement 

L. G. Wilson 949,789 | F 1433. 
peg  -s gr iag oan nae A SEWING-MACHINE MOTOR OF SIMPLE 
Sig lial ‘ tive, D DESIGN is described in Scientific American Sup- 

Ww. K ; plement 1210. 

Silo, EB. i : A WHEATSTONE BRIDGE, Scientific Ameri- 
Sleigh, B. A boie TH! Wb -\f can Suppiement 1595. 
Smoke canop porting bracket, C. I |] Good articles on INDUCTION COILS are con 

Gierding . 950,045 | tained in Scientific American Supplements 1514, 
Snow and ‘ « vehicle, Stedman & '# 1522, and 1527 Full detaiis are given so that 

Hughes , 950,413 the coils can readily be made by anyone 
Snew plow and rutter, combined Monpas 
Seolele g cal : 1 Cc. W. Graham _ 949, 7¢ HOW TO MAKE A TELEPHONE is described 
s 1 reprod ecorder «& Ww in Scientific American Supplement 966. 

_ Oe ee ees || A MODEL STEAM ENGINE is thoroughly de- 
- : -- 1 draft . = }§ Scribed in Scientific Americua Supplement, 1527. 

tive, R. J. Hark HOW TO MAKE A THERMOSTAT is ex- 
s h E. B. J t plained in Scientific American Supplements 1561 
Spark pr ~ 4 A. Tt 1563, and 1566 
8 Quow! 

a P. HH. Dohe ANEROID BAROMETERS, Scientific American 
Speed guage A. Stets ¢ Supplements 1500 and 1554 
Speed va ..) - — F. H. Sheyne A WATER BATH, Scientific American Supple 
cht dete teat, 2’ Ve ment 1464. 

Stacker, pneumatic, F. L. Sattl A CHEAP LATHE UPON WHICH MUCH 
Stand, See Hamt VALUABLE WORE CAN BE DONE forms the 
Steam boile r. 3 “ subject of an article contained in Scientific 
Steam bodies 4 ; - tem American Supplement 1562. 

Ste iler rir t 

s n generat L. Kuehl Each number of the Scientific American Sup- 
Steel shape Ppa is 1 ering elon- plement costs 10 cents by mail. 

gated, J. I ‘ 950.086 
s ftening wsition, G. F. Diez 949,980 Order from your newsdealer or from 

! itting ma e, P. J. Wolf 949,950 
$ « apparatus, regenerative, ©. W ane. sen MUNN & CO., Inc., 361 Broadway, New York 

Kameatedt ° 10.30. 

“safety, J. G. Masai . - sees 949,830 J 








(Concluded on page 211.) 





Please mention the SCIENTIFIC AMERICAN when writing to advertisers 




















i ae 





are 


MARCH 5, 1910. 


Scientific American 








(Concluded from page 210.) 

n, indicated clearly that this X 
r was not the only error. Another 
ise was at work which added to or 
racted from the X error, and while 
erimenting for this the author desig- 
1 it the “Y error.’ 

had known for years that tipping 
ets make a spiral flight as they pass 


ough the air Ek. A. Leopold deter- 
ed the diameter of some of these spi 
several years age It was generally 


jieved that a bullet often makes a spi- 
flight over the range, and the cause 
this Y error at the target seemed to 
ive some connection with this spiral 
in the air, which nearly all unbalanced 
illets describe. The author’s own screen 
1ooting exhibited clearly the diameter 
f many of these spirals and the distance 

the muzzle at which the spirals 


menced. He found the cause of the 


Y error to be as simple as the cause of 
X¥ error. 
The X error spiral ends at the muzzle, 


hile the Y error, in the air, commences 


bout 12 feet from the muzzle. The bul-| 


et makes an apparent change in its di 
tion when it leaves its X spiral at the 
uzzle, and it makes another change in 
ts direction when it goes into its Y spi- 
ral. The resi 
tipping bullet produces its air spiral, and 
he rigid walls of the rifle barrel pro- 
the X spiral described by an un- 


tance of the air upon a 





balanced bullet in the bore. The pitch 
f the X spiral, or the distance of one 
rn of the spiral to the next, is the 
as the rifle twist, which for a 0.32 
aliber is about 12 inches. The pitch of 

Y or air spiral is about 45 feet. 
The diameter of the bore spiral varies 
a fraction of a thousandth of an 
1 to several thousandths of an inch. 
The diameter of the air spiral varies 
a few thousandths of an inch to 
6 of an inch, depending upon the 
nt the bullet tips in its flight. The 
spiral, of course, results from the 
hat the tipping bullet does not 

! in the directien of its fiight. 
The causes of these two errors, X and 
Y. are the same in principle, but their 
ositions are reversed. The workings 
and explanations by actual experiments, 
ell illustrated, are set forth very elabo- 

ately by the author 
The following conclusions may be 
F 1 from the book: 

n careful rest target work, under 





orable shooting conditions, the X + Y 
error at the 100 or 200-yard target is 
ibout SO per cent of all errors. The X 
ind Y results from the fact that the tan- 
gent of a spiral ( ) forms an angle 
vith the axis of its spiral (d d), as may 
be seen in Fig. 3. The bullet as a whole 
makes a spiral flight while in the rifle, 
ecause it is unbalanced or because it 
loes not lie central and straight with the 
bore. It makes a spiral in the air be- 
ause it is a tipping bullet It is a tip- 
ing bullet because it was unbalanced 
hen it left the muzzle. The unbalanced 
let, with respect to the center of the 
bore, is therefore the prime cause of 
Y errors 


the error which is inhe- 

rifle and its ammunition, the 

bullet, before being shot, must be a bal- 

anced one; that is, its center of gravity 

must coincide with its center of form. 

The powder charge must produce uniform 

pressure from shot to shot. The rifle 

barrel and ammunition must be so con- 

tructed that the projectile remains bal- 
inced throughout the entire bore. 

To have a projectile start from the 
le in the right direction, that is, in 
line which forms the center of the 
le entire bullet just as it leaves | 
uzzle must be symmetrically bal-| 
round the line of fire. Any rea- | 

ifleman would admit this last 
What the author’s work has 

ver, is to point out clearly 

importance, and to show 

practically the whole 

‘ttributable to the mod- 

nunition originates 
jectile. 
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gineering; Albert Uhl, A.LE.E., former Instructor Practical Electrical Engin- 
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